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A new and improved type of gri 
construction that secures even more 
brilliant results than our previou 
grid. 

A neat compression band attach 
ment for holding the patient 
$ ? 5 ()90 during exposure. 

Patient brought nearer to plate 
An electrical contact device tor operating a signal lamp or which can be connected to most time switches 
for making the exposure automatically, from 1 to 90 seconds time at $5.00 extra charge. 

Our speed control is accurate and reliable and timed in actual seconds. It does not require constant 
repairs. We claim it is the smallest, neatest and most effective Bucky on the market, 6:1 ratio grid 
cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 size, operates in hori: 
tal or vertical position, and does Stereoscopic work in either direction. 

All-metal construction electrically welded and practically indestructible. They do not get “out 
date.” Price $250.00 list with cash discount for quck payment. 


DEVELOPING TANKS Sines de 


Our stone tanks are considered the best de- 
signs and values on the market. Each has a space 
for ice or hot water for controlling the develop- 
ing temperature. The 5 and 6 compartment styles 
also have a 4" air space to prevent temperature 
of wash water from affecting the temperature of 
developer. Lengths over all 2414''-34"-404" re- 
spectively. Illustration shows our regular 6 com- 
partment style. Special styles to order. We have 
many sizes of enamel tanks also. Send for special 
circular. 


<— 40% inehes —> 
4-compartment 5-compartment 6-compartmen 
Prices shipped from Virginia : $45.00 $53.50 $60.0¢ 
Prices shipped from Chicago, Boston or Brooklyn $50.00 $58.50 $65.00 
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with malted milk or dry milk incorporated at 
$30.00 per 100 lbs. packed in 25 Ib. sealed tin cans. 
5 lb. & 10 lb. sizes also available. Price of regular 
barium $24.00, fluffy style $26.00 per hundred. 


Wecan furnish many sizes and styles of mounts 
in cardboard or the all-celluloid types. Special de- 
signs if desired. Very liberal discounts are allowed 
on orders for 100 or more. Get our new price list 
#160—with discounts. 

Special on gross lots of #1 size film $6.96 
ASK FOR OUR LATEST PRICE LIST AND DISCOUNTS 
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TISSUE REACTIONS TO RADIATION 
CALDWELL LECTURE, 10925% 


BY JAMES EWING, M.D. 


N the development of a new field of 

scientific research, it often transpires 
that the main facts are gathered readily 
and with much precision, while the further 
effort to pass beyond the line of simple 
descriptiv e knowledge and_ to acquire 
fundamental explanations of the observed 
facts meets with insuperable obstacles. 
Ultimate knowledge of the mode of action 
of radiation still eludes our grasp. More 
than a decade ago one could trace in 
detail the nuclear and cytoplasmic reac- 
tions following irradiation, the preliminary 
hyperemia, cell liquefaction and necrosis, 
the appearance of phagocytic cells, the 
growth of granulation tissue, the extreme 
overgrowth of lymphocytes and plasma 
cells, the healing by supple scar tissue. 
The various degrees of susceptibility of 
normal and tumor tissues were rather 
clearly understood, and certain general 
laws of reaction had been formulated. 
Even the late effects caused by progressive 
arteriosclerosis were well known and warned 
against. 

The very voluminous contributions of 
the past decade have served to clarify 
many details, and the very extensive 
experimentation by trial and error have 
shown, to a certain extent, how best to 
accomplish the desired result, but no new 
and fundamental principles of reaction 
have been established, and no illuminating 
theories have been established. We have 
become much more practically capable but 
not much better informed regarding the 


YORK CITY 


ultimate nature of the effects of radiation 
energy. 

Owing to the immense importance of 
correct methods in radiation therapy, It 
seems worth while to review our knowledge 
at this time and to summarize the great 
mass of observations that has accumulated 
during the past decade, especially with 
relation to tissue reactions. Owing to 
the extensive scope ol the subject of the 
physiology of radiation, only a _ small 
portion of the topic can be considered at 
this time. 


PRIMARY EFFECTS ON CELLS 


Underlying all tissue reactions to radia- 
tion are the primary effects upon the tissue 
cells. While there has been much con- 
troversy regarding the relative importance 
of cytoplasmic and nuclear susceptibility, 
it must be assumed that both structures 
suffer together and in varying degree, 
depending upon the constitution of the 

cell. No universal rule would seem appli- 
cable in this field. The tough cytoplasm 
of a squamous epithelial cell must resist 
far more than that of a rapidly growig or 
embryonal cell, and upon this fact is 
based the well established law accredited 
to Bergonié and Tribondeau. That divid- 
ing cells are more susceptible than resting 
cells appears to have been fully attested 
by experiment and by practical therapeu- 
tic test. Here Regaud’s well-known demon- 
stration of the capacity of prolonged mild 
dosage to completely sterilize the testis 


* Delivered at the Twenty-sixth Annual Meeting, AMERICAN ROENTGEN Ray Society, Washington, D. C., Ser 22-25, 1925. 
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stands as the foremost evidence of the 


high vulnerability of mitotic nuclei, but 


may not perhaps be accepted as proof of 


the superiority of prolonged dosage. 
Recently, however, Strangeways has made 
observations that do not confirm this rule. 
In tissue cultures of chick embryos he 
found that small doses of roentgen rays 
have a definite inhibitory effect, preventing 
new cells from coming into mitosis, but 
he could see no evidence that dividing 
cells were more sensitive than resting ones. 

Very varied and interesting are the 
nuclear changes observed after irradia- 
tion, and it may be doubted if sufficient 
attention has been given to the significance 
of these variations. On the one hand, we 
find the enormous swelling and_ hyper- 
chromatism of epithelial nuclei after large 
doses of radium. We have no full explana- 
tion of this change, which is one of the 
strictly specific features of the cell damage 
from radiation. One may suggest that 
it consists in an imbibition of water by the 
nucleoproteins, probably at the expense 
of the cytoplasmic fluids, which are not 
simultaneously increased. At the other 
extreme and under conditions not yet 
set forth, but generally in the case of 
lymphoid and embryonal tumors, there 
occur pycnosis, shrinkage and_ karyor- 
rhexis, which seem to occur mainly when 
the cytoplasm is hydropic, while the 
nucleus loses water. All such changes 
require large doses and when they occur 
in pronounced form, they seem to assure 
the immediate or eventual death of the 
cell. 

After full radiation there is always 
a period during which mitoses are reduced 
in number or disappear, and when they 
reappear they are abnormal in form and 
probably often abortive. According to 
Alberti and Politzer, in the cornea of the 
salamander larva, mild radiation (4 H) 
suppresses mitoses for three or four days 
and those subsequently appearing are 
atypical. When a second dosage is given 
after eighteen hours, the mitosis-free period 
is lengthened. If the second dose is given 
after four days, the pathological mitoses 
fail to appear until after seven days and 
then they show alterations comparable 
with those produced by an initial 12 H 


dose. When the second dose is given after 
nine days, the effects are equal to those 
produced by a single dose of 20 H. The 
authors conclude that the radiation affects 
not only dividing but also resting cells. 


Their results strongly favor the method of 


fractionated dosage. We have, however, 
no observations on the period when mitoses 
reappear in tumors in which they have 
once been suppressed by radiation. The 
period must vary from days to months, 
according to the character of the tumor and 
dosage given. Such observations might 
become the basis of a 
therapy. 

After single erythema doses, Schreus finds 
that amitotic division of nuclei largely 
replaces mitotic division. 

That cells may recover from the nuclear 
damage is attested by the frequent recur- 
rences developing after prolonged irradia- 
tion. Indeed in over-irradiated scar tissue, 
the tumor cells may become extremely 
resistant; no mitoses nor cytoplasmic 
changes whatever may be detected over 
long periods and yet eventually growth 
capacity Is restored. 

Regaud conceives that in e\ ery tumor 
there are mother cells which are the only 
ones capable of multiplication, while others 
become differentiated and incapable of 
growth. The principle that certain cells of 
an organ are set aside for growth and others 
for function is sound. The germ center 
cells of the lymph follicles, the basal 
epidermal cells, and those at the bases 
of intestinal crypts are examples, but that 
there is such a physiological division of 
labor in malignant tumors may be ques- 
tioned for most cases, and denied for 
many. In anaplastic tumors, all cells 
seem to participate in the rapid growth 
process. Regaud’s observations apply 
mainly to squamous cell carcinoma in 
which there is a strong tendency toward 
differentiation and quiescence. Growth 
capacity is probably long retained in 
differentiating squamous cells, and they 
may at a late period become mother 
cells. In the so-called transitional cell 
type of epidermoid carcinoma, such as 
arises from tonsil, nares and gland ducts, 
there is little tendency toward differentia- 
tion. Mitoses appear uniformly throughout 


more rational 
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the tumor and these tumors are highly 
susceptible to radiation. Observation of 
such tumors leads me to conclude that the 
ction Is quite as much upon the 
delicate cytoplasm as upon the nuclei, 
dividing or resting. Here Is probably an 
example of a highly susceptible cytoplasm, 
these tumors 
irradiation, be 
necrotic mass. 

Following the interstitial use of 
num filtered needles containing 
able amounts of 


more 


since may, by 


reduced to a 


externa! 
granulal 


plati- 
consider- 
radium (10-100 meg. 
nuclear changes occur in very pronounced 
and bizarre form and indicate that this 
method of treatment Is capable of steriliz- 
ing tissues over I 

The different 


aw ide area. 


types of tumor tissue 
present very different nuclear change 
In lymphomatous processes the very 


abundant nuclear material rapidly breaks 
up into granules which are distributed 
in the tumor fluids and even, as Warthin 
has shown, may be disseminated through- 
out the organs. That these nuclear deriva- 
tives ever rise to intoxication has 
never been proven and seem to me unlikely. 
Bulky lymphosarcomas melt down in a 
few hours without any sign of intoxication. 
On the other hand, 1 

amount of nuclear material Is compara- 
tively small and nuclear changes 
slowly. During mitosis one may not assume 
that the effects are solely upon the dividing 
nucleus. Mitosis is accompanied by mai ked 
changes in the cytoplasm which becomes 
clear and hydropic. In this condition the 
cytoplasm must be particularly susceptible. 
Mallet has collected considerable evidence 
purporting to show the 
which mitoses occur in 
siven tumor, and would establish a 
called karyokinetic index. This ambition 
can probably never be successfully accom- 
plished. There are very wide variations 
in this respect in different tumors. More- 
over the same tumor may show successive 
periods of growth during which 
are very much more numerous 
resting periods. 

Bacterial infection greatly stimulates 
the division of many tumor cells, but does 
not render the tumor more susceptible to 
radiation. I have clumps of poly- 


gIve 


many tumors the 


occur 


intervals during 
all the cells of a 


SO- 


mitoses 
than in 


seen 
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nuclear leucocytes in cervical carcinoma 
surrounded by an almost complete double 
ring of mitotic tumor 
distant tumor areas 
showed no mitoses. 


while more 
, free from leucocytes, 
Streptococcous infec- 
tion is a real and frequent stimulus to the 
growth of squamous cell carcinoma and 
cannot be controlled by radiation. The 
mitotic cells may be very susceptible to 
radiation, but the infection seems to 
interfere with the tissue repair induced by 
radiation and destroys the normal resist- 
ance of the tissue while poisoning the host. 
This element in prognosis is far more 
important than exact dosage or the relative 
susceptibility of cytoplasm and resting or 
dividing nuclei and is the cause of many 
failures to cure epidermoid cancer. 


cells, 


FHEORIES REGARDING 
ACTION OF 


THE NATURE OF 
RADIATION 


THE 


Scientific curiosity leads us to inquire 
more and more minutely into the ultimate 
nature of the action of rays upon tumor 
and tissue cells, but as the inquiries become 
more fundamental, and the results are 
phrased in terms of chemistry and physical 
chemistry, they become satisfying 
from the biological standpoint. 


less 


Since tis- 
sues are not merely aggregates of cells 


but are highly complex systems of related 
and interdependent structures, purely 
chemical or physical data can never explain 
their behavior. Nevertheless much interest 
and possibly considerable importance at- 
taches to the various fundamental theories 
and observations regarding the ultimate 
mode of action of radiant energy. 

One of the most obvious and clearly 
attested of these physical phenomena Is 


an increased permeability of the cell 
membrane and probably also of the 
nuclear membrane. The marked swelling 
of irradiated nuclei and the ballooning 
of the cytoplasm are most easily and 


probably correctly interpreted as an in- 
creased capacity of these structures to 
absorb water through an altered cell 
membrane. The nature of this cell change 
escapes us, but again assuming the simplest 
cause, one must suppose that intracellular 
chemical changes produce new electro- 
lytes by decomposition of salts, proteins 
and fats, and that water is drawn in by 
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simple osmosis. The time required to 
produce these chemical changes may be an 
element in the latent period following 
irradiation, which is dependent on the 
dosage. | know of no data which demon- 
strate the nature of these chemical changes. 
It is surprising that there are no simple 
chemical studies comparing normal tumor 
tissue with heavily trradiated tumor tissue. 
If morphological interpretation may be 
trusted the cell changes mean mainly 
proteolytic cleavage and autolysis. 

Cell ferments, however, seem to be 
generally inhibited by radiation and the 
cell metabolism reduced or brought to a 
near standstill. This fact must be con- 
sidered when one assumes that successive 
irradiations act upon increasingly suscepti- 
ble cells. On the contrary the first exposure 
may, and probably does reduce the meta- 
bolic activity of the cells and render them 
less susceptible. If the second exposure 
proves more effective than the first, it 
must be referred to other factors than 
increased susceptibility of the cells. Hus- 
sey found that a simple system, such as a 
solution of trypsin or pepsin, is inhibited 
in action and the ferment destroyed when 
exposed to considerable amounts of radium. 
The effect in these experiments was due 
mainly to the beta rays. 

Interesting are the results of Warburg, 
Negelein and Posener, and Hiindel and 
Tadenuma, who show that radiation 
reduces the capacity of tumor tissue in 
vitro to split glucose into lactic acid and 
thus, as they conceive, prevents the poison- 
ing of tissues and host by this latter agent. 
But these observations do not serve to 
explain the degenerative changes in cells 
due to raying. According to Roffo cho- 
lesterin is split by radiation, but there are 
contrary “observations. The discussions 
of ionization of cell constituents have not 
greatly elucidated our problem. Dessauer’s 
theory that radiation produces in the 
cell points of heat and coagulation from 
ahich the effects flow, even if correct, 
cannot possibly identify 
tissues with the heating of tissues. Fernau 
considers at some length the significance 
of increase in the H-ion concentration, 
modifications of osmotic pressure, changes 
in the permeability of cell membranes, 


irradiation of 


alterations in the dispersion phase and of 
the electric charge of colloids, disintegra- 
tion of lipoids, and changes in the albumins 
of the plasma, and concludes that none of 
these factors explain the action of rays. 
However it may at least be asserted that 
these observations are probably laying 
the basis for an eventual solution of the 
problem. We must therefore conclude that 
the ultimate nature of the action of rays 
upon cell structures has not been explained 
by physics or chemistry and that we must 
be content, for the present, to interpret 
the changes in terms of ordinary cytology, 
which is, however, an extremely, 
science. 


precise 


PHYSIOLOGICAL ACTIONS 


Accordingly we turn with relief to 
physiological considerations. The first of 
these to which attention may be drawn 
is that tissues irradiated in the body behave 
differently from tissue fragments or cells 
irradiated in vitro. Animal tissues are very 
complex and their reactions depend not 
merely upon changes in the predominating 
cell, but upon the integrity of blood and 
lymph circulation, nerve supply, and other 
intercellular relations, constituting the 
environment. Jolly and Lacassagne found 
only 400 leucocytes per c.mm. in the blood 
of an irradiated rabbit, but in the blood 
in vitro irradiated with much larger doses 
there was no reduction in the number of 
cells or in their ameboid activity. 

Giraud and Parés conclude that these 
results are due not to the direct destruc- 
tion of the leucocytes by the rays but to 
the action of leucolytic substances which 
enter the circulation of the irradiated 
animal. It is futile to argue from experi- 
ments in vitro what radiation will do to 
tumor cells in the body. Otherwise an end 
would have come to radiation therapy 
years ago when Wood showed that seven 
times the erythema dose was _ required 
to kill certain mouse cancer cells in vitro. 
The differences in the two modes of experi- 
mentation have been fully pointed out by 
L. Loeb. He emphasizes especially the 
difference in secondary and_ scattered 


radiation in vivo, but I think the tnflamma- 
tory reaction excited in the living tissues 
Is more important. 


| 
| 


Tissue Reac 


Since 1QO7 G. Schwarz has pointed out 
that the susceptibility to radiation Is 
lirect proportion to the srowth meta- 
olism of the tumor cells, while the meta- 
olism devoted to specific function ts less 
mportant. In vitro the metabolism of 
the tumor cells is probably extremely 
so that they become very resistant to 
radiation, which acts more effectively the 
higher the metabolism of the cells. We 
must therefore look for the explanation of 
cell changes not I the cell itself 
but in the tissues and even in the body as 
a whole. 


merely In 


I his CONCIUSLON, 


now venera 
adopted, represents the chief progress in 
radiation physiolog, ol the past live 
vears, and takes radiation therapy out of 
the field of physics and chemistry and 
places it in the domain of pathology and 


medicine. The tissues and the body r 
to radiation as a whole. 

Among the tissue reactions which have 
always appeared to be most I 
are the changes in blood vessels, ot whi h 


the external evidence of initial hype rel 


signilicant 


followed later by tnduration and relative 
anemia bear simple witness. The initial 
hyperemia seems to be merely a somewhat 
peculiar inflammatory process with so- 


dilatation, exudation of serum, leucocytes 
after roentgen rays, red 
blood cells. There can be little doubt that 
these inflammatory changes initiate and 
determine, to a large extent, the changes 
in tumor cells, 
of the 
factors 


and, especially 


stroma, and blood vessels 
affected part. Again ultimate 
escape us but we can 
cytoplasmic and nuclear hydrops and cell 
disintegration and observe attack by 
lymphocytes and plasma cells. We note 
swelling and 
collagen fibrils, occlusion and rupture of 
capillaries with swollen endothelium; tn a 


observe 


word, tumor cell damage and stimulus of 


physiological repair processes in the normal 
tissues. 
The importance of vascular changes fol- 


lowing irradiation in the destruction of 


cancer has surely been underestimated. 
The nutrition of many tumor tissues Is 
abnormal and highly unstable. It would 
be interesting and profitable to trace the 
blood supply of the various tumors, 
especially those susceptible to radiation. 


mucinous degeneration of 


tions to Radiation Q7 


In squamous cell and glandular carcinoma, 
infiltrating groups are nourished by 
the fine vessels of the invaded tissue and 
these tumors are resistant. Most tumor 
cells grow under pressure and very slight 
increase of pressure is sufficient to strangle 
tumor masses under many circumstances. 
lhus encapsulated cancerous lymph nodes 
become tensely 


cell 


swollen by the contained 
srowth and hence we see a limit of growth, 
nec rosis, calcification, 
cystment, | 


ind harmless 
in the natural course of 
squamous cell carcinomas. 


en- 
some 
Under irradia- 
tion the blood supply is cut down, the 
capsule fibrosed and the necrotic and 
fibrous processes initiated by doses which 
are incapable of infiltrating 
tumor have observed complete 
necrosis of transitional cell and of squa- 
mous cell carcinoma in cervical lymph 
nodes by external irradiation, which seems 
explicable only as the result of strangula- 
tion of the blood supply. When, however, 
these cells rupture the capsule and escape 


dest ing 
cells. | 


into the tissues no amount of external 
irradiation seems to control them. That 
radiation actually closes blood vessels, 


arterioles or arteries 
the vacuolation and 
of endothelial cells, beginning In 


fine ones at first, large 
later, Is attested by 

swelling 
the latent period. Holfelder describes rup- 
ture of capillaries, hemorrhage, thrombo- 
SIS, exuded 
lymphocytes and plasma cells, and growth 
of new 


compression ol capillaries by 
connective tissue, swelling of all 
coats of large arteries, late arterial sclero- 
sis, and the anemic condition of the 
radiation cicatrix. Pursuing these threads 
of evidence in the examination of irradiated 


tumors, I have become convinced that 
practical irradiation acts very largely 
through vascular disturbance. This ts 


one of the main reasons why tumor tissues 
behave differently in the body than in the 
test tube. Changes in the lymph flow 
probably play a similar réle but are more 
difficult to follow. The radiation effects 
are therefore direct and injurious upon 
the tumor cells and indirect and destruc- 
tive through secondary factors. These 
effects require time for their evolution and 
expression. 

Following irradiation there is a latent 


period in which no gross effects are 


= | 
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observed. This period varies considerably 
and with the hardness of the rays and 
the mildness of the dose. It is extremely 
short (a few hours) with large doses of 
filtered radium. Even with mild doses 
Holfelder finds very early swelling and 
vacuolation of cells. All pathological proc- 
esses take time to display the effects of 
disturbance in the life processes of cells. 
Even necrosis is a necrobiosis. It is the 
peculiarity of radiation that its effects are 
fundamental, slow to develop, but per- 
sisting through generations of cells, and 
transmissible to the offspring. That the 
effects are always deleterious to the cell, 
are followed by degeneration, but may be 
succeeded by regeneration, seems to be 
more firmly established by the observa- 
tions of the past few years, notwithstanding 
a few apparently contrary data obtained 
with plant cells. 

Caspari presents some pertinent com- 
ments and observations on the question 
of the stimulating effects of radiation. 
With relatively small doses, 1 HED in 


mice, he never saw any acceleration of 


growth beyond the usual variations. With 
larger doses, however, 2-215 HED, he 
often observed increased growth, although 
the same doses usually cause immediate 
regression of the same tumor. The 
increased growth he would refer to the 
disturbance of the general resistance of 
the animal and not to direct effect on the 
tumor cells. This interpretation is sup- 
ported by the fact that with extremely 
large doses, 7 HED, while most of the 
tumor mass was destroyed, from the 
remnants there at times developed an 
extremely rapid, explosive, and_ bulky 
growth. Here it must be assumed that the 
heavy dosage destroyed the local defense 
mechanism. That a temporary excitation 
of function, occasionally accompanied by 
slight growth stimulus precedes the in- 
hibitory effects of radiation, is indicated 
by the results of Halberstaedter and Wolfs- 
berg, and Piccaluga, on the capacity of 
irradiated tissues to reduce methylene 
blue; by the observations of Gutzeit on the 
increased production of acid by B. coli; but 
none of these observations seems to bear 
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directly on the question of stimulation of 


tumor growth by therapeutic radiation. 
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Czepa, after a very full consideration of 
the data relating to the stimulating effects 
of small doses of roentgen rays, the 
Arndt-Schultz law, concludes that these 
effects when present are probably always 
due to secondary factors, especially to 
general action on the body, while the 
direct action of the 


always 
inhibitory. 


rays Is 


REPARATIVE PROCESSES 


Following the damage inflicted by the 
rays, there follow regeneration and repair. 
To this field we must look for a large share 
and the determining portion of the cure 
of cancer by radiation. The factors in- 
volved in the repair process are very 
numerous and complex and their effects 
differ from those observed in other patho- 
logical processes. Nevertheless they vary 
so much from the usual reaction to injury 
as to constitute a specific set of reactions. 
The tissue irreactions, following irradiation, 
offer many illustrations of Weigert’s law, 
that the reaction to injury may be exces- 
sive. Indeed when we include carcinoma 


from roentgen burns and sarcoma in 
irradiated tuberculous joints, the most 


bizarre illustrations of Weigert’s law must 
be conceded to the field of the pathology 
of radiation. 

Lymphocytic exudate is one of the earliest 
and most constant of the repair phe- 
nomena. Lymphocytes gather in inflamed 
tissues as the result of lymph stasis. While 
these cells are probably not ameboid it is 
difficult to escape the conclusion that 
nature has forces to attract them to the 
field of degenerating tissue cells or other 
organized or chemical irritants of a low 
grade. From the earliest days of the 
microscope, pathologists have observed 
the accumulation of lymphocytes about 
the growing edges of cancer in all stages 
and have assigned to them a protective 
role. There is no doubt that complete 
destruction of tumor cell foci may follow 
the accumulation of lymphocytes, that 
this process is more pronounced in cancer 
resisting subjects, may be entirely absent 
in non-resistant subjects, and that it may 
have a limited clinical prognostic signifi- 
cance as claimed by MacCarty. 


‘Tissue R 


It remained for Murphy to emphasize 
the importance of the lymphocyte in the 
limitation of the cancer process, In radia- 
tion therapy, and in a series of studies he 
that hon effects of radiation 
therapy depend much on the mobilization 

of lymphocytes. I think, he has succeeded 
in proving that the ly mphocyte production 
may be increased in 


has shown 


animals by moderate 
radiation, but must question some of the 
evidence adduced in 
Proliferation ot 


this View. 
germ center cells in lymph 
nodes probably does not signify increased 
production of lymphocytes. Most of the 
modern study tells -lemmine’s 
theory of the origin of lymphoc ytes from 
reticulum cells, and the 
of the theory of 
unit the 


favor of 


against 

recent popularity 
a distinct physiological 
reticulo-endothelial system 
tells in the same direction. Yet I think 
Murphy’s claim must be accepted that 
radiation acts partly through the increase 
and mobilization ot lymphocytes, veneral 
and local. Autopsies on cancer subjects gen- 


erally reveal a 


notable diminutto1 oO! 
even comparative absence of lymphatic 
tissue. Whether the initial Impulse to 


attack cancer cells resides in the lvm yho- 
cytes, or W hether they 


cather mechan Cally 
about deg 


enerating tumor cells, 


through 


closing [vmphatics, we do not know, but 
that this sathering is often followed by 
atrophy of the tumor cells and that this 
process may be stimulated by radiation, 


are tacts of importance. 


The lymphocyte works not only in 
companies but with greater power in the 
organized structure of the lymph node, 
which is the great barrier against dis- 
semination of cancer. The navies of 


lymph nodes is of great importance to 
radiation therapy and is subject to some 
peculiarities which seem thus far to have 
escaped general attention. First of these 
is the marked resistance of normal lymph 
node tissue to radiation. 
lymph nodes, both lymphocytoma and 
reticulum cell sarcoma, melt down rapidly 
under radiation, probably owing to vul- 
nerability of dividing cells and instability 
of nutrition, simple hyperplasia, 
of tonsils, requires large doses 
yielding, and normal lymph nodes | 
comparatively resistant. After 


such as 
before 

I find 
extreme ly 
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heavy external irradiation 


, two hours’ high 
voltage 


and two 10,000 
me-hr. radtum-packs, squamous carcinoma 
cells may be found necrotic while lymph 
follicles persist or even Increase In number 
and a thick rim of lymphoid tissue remains 
beneath the capsule of the distended node. 
An example of lymphoid hyperplasia exist- 
ing one month after very heavy irradiation 
is illustrated in Figure 1. In a 
lvmph nodes receiving 
somewhat less than the 
observed the following changes: (1) the 
transformation of the germ center Into a 
small compact ring of flat cells resembling 
squamous epithelium; (2) replacement of 


roentgen rays 


series of 
heavy irradiation, 


above case, I have 


the germ center by lymphocytes; (3) 
obliteration ot follicles but persistence 
of lymphocytes; and (4) reticulum cell 
hyperplasia. 

Some of these changes generally follow 


the delivery of 80 min. high voltage 
, and 10,000 me-hr. of radium, 
but recovery apparently _foll after 
three or four months or less, and may be 
succeeded by Ivymphoid hyperplasia. The 
lates equels of this heavy trradiation have 
not been determined. 

As pointed out by Quick and Cutler, 
these observations encourage 


roentgen rays 


lows 


the preserva- 
tion of lymph nodes in the neighborhood 
of squamous carcinoma, when not 
invaded, and their heavy irradiation when 
they are invaded. They further widen the 
breach between those who extirpate normal 
cervical lymph nodes in 60 per cent of the 
cases of lip carcinoma, and the radiologist 
who conserves these barriers against cancer 
extension when uninfected, and plans to 
control them when infected. Owing to 
their cellular structure and rich blood and 
lvmph supply, lymph nodes seem to be 
particularly capable of responding to radi- 
ation by extreme and 
reaction. 

Plasma cell reaction, 
excessive degree 


cell 


effective cellular 
sometimes in quite 
is, under many circum- 
stances, one of the characteristic features 
of radiation repair. It is found particularly 
in the cervix uteri after ‘am caustic 
dosage and again in heavily irradiated 
lymph nodes. I have come to regard it as 
of distinctly favorable import and in its 
excessive degree it must be regarded as 
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specific of radiation healing. It may occur 
with or without lymphocytes but is not 
sufficiently connected with lymphocytes 
to strengthen the theory of the origin of 
plasma cells from lymphocytes. The fact 
that one never sees cancer cells growing 
out into a field of plasma cells indicates 
that these cells, or the conditions in which 
they occur, are highly antagonistic to the 
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and may closely 
tuberculosis. 
Connective tissue appears in the healing 
process under many circumstances. It 
represents the end product of all the cellu- 
lar reactions, when it may have very scanty 
bulk and few or no cells. Very cellular 
connective tissue with considerable growth 
momentum develops in irradiated lymph 


resemble those of true 


Fic. 1. 8398. Extensive cellular hyperplasia, resembling sarcoma in a heavily irradiated lymph node invaded by 
squamous cell carcinoma. High voltage roentgen rays, 80 min., on both sides of neck, three months, two 
months, and two weeks before operation. Radium 8000 me-hr. one week before operation. * 


cancer process. Like the lymphocyte they 
persist and multiply freely in heavily 
irradiated !ymph nodes and probably in 
other tissues if the blood supply is not 
deficient. Unless the plasma cell is derived 
from the endothelial tissue leucocyte, | 
do not find that the latter cell is prominent 
in radiation healing. It may take part in 
the formation of giant cells and foreign 
body tubercles which frequently form 
in the late stages of tumor regression, 


*The high voltage roentgen-ray treatments and the radium p 

ynsisted of the following elements: 

Radium Pack: Two grams of radium distributed over an area 7 & 
dose is 10,000 mc-hr.; at 10 cm. it is 20,000 mc-hr. 

High Voltage Roentgen Rays: Voltage, 200 kv. peak; filter, 0.5 n 
time for erythema dose, 80 min. 


m. copper, I mm. alumin 


nodes, muscles and subcutaneous tissue. 
One can usually trace the connective 
tissue reaction to marked injury and 
degeneration of normal connective. After 
heavy roentgen-ray dosage, one finds mucin- 
ous degeneration of collagen fibrils, frag- 
mentation of fibers, hemorrhage from 
ruptured capillaries and then actual growth 
of fibroblasts. In some irradiated lymph 
nodes the connective tissue reaction has 
approached the grade of fibrosarcoma. 
ks used in the cases referred to in the text and in the i trat 

10 cm. Filter, 2 mr 


n. brass, at a distance of 6cm. The ervt 


1um. Target skin distance, 50 


| 
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Especially in deep radiation therapy, the Beck from roentgen-ray treatment of 
connective tissue reaction and overgrowth tuberculous joints. 

seems to be very prominent and to increase, New capillaries often develop in the 
out of proportion to the damage to tumor connective tissue, producing’ the ordinary 
cells. In 1909, Caan after apparently granulation tissue of healing wounds. At 
rather weak doses, found no changes in times the capillaries grow actively and 
deep-lying tumor cells until after ten to are effective weapons in excavating and 
twenty days, while growth of connective destroying the tumor cells. Through the 
tissue began at once, necrosis of tumor kindness of Dr. Klemperer, I have studied 


Fic. 2. 8626. Structure of Ivmph node after heavy irradiation. Persistence of Iymph follicles, mitoses in 
I 


reticulum cells, and lymphocytic hyperplasia. High voltage roentgen rays, 80 min. on both sides of neck, two 


months and one month, and radium pack 10,000 me-hr. on both sides one month before removal. 


cells and leucocytic invasion coming at the one case of recurring capillary angio- 
end of the healing process. sarcoma developing on a roentgen ulcer. 
True sarcoma has been produced experi- Abortive fibrosis (Fig. 4) is a term that 
mentally in animals from roentgen-ray may be applied to a form of indolent 
injuries. I have seen one case of large fibrosis with destruction of all tissue cells 
spindle cell sarcoma developing after some and most blood vessels, but persistence 
years in a leg repeatedly irradiated for of tumor cells. It occurs after repeated 
osteogenic sarcoma. It was not clear and excessive irradiation and probably more 
whether the sarcoma developed from often after radium than after roentgen- 
muscle cells or fascial tissue. Five cases of ray treatment. It is one of the common end 
sarcoma, type not stated, are reported by products of unsuccessful irradiation. It 
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presents wide hyaline strands of fibrous 
tissue inclosing groups of well preserved 
tumor cells. The blood vessels are scanty 
but some rigid sinuses usually persist, 
maintaining the nutrition of the tumor 
cells. In such tissue no reasonable amount 
of radiation seems capable of killing the 
tumor cells which have acquired an 
increased resistance greater than that of the 
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importance in the prognosis of many 
cancers and especially mammary cancer. 
Fat tissue with the low metabolism of fat 
deposits is highly resistant to radiation, 
but after heavy dosage the cell membranes 
rupture, minute oil cysts form, saponifica- 
tion occurs, new blood vessels appear, and 
considerable proliferation of the fat cells 
may occur. All this forms a poor defense 


Fic. 3. 8721. Reaction in lymph node after heavy irradiation. Rich plasma cell exudate. Necrosis and cal- 
cification of squamous cells. Giant cell formation. High voltage roentgen rays, 80 min., twenty-one, four- 


teen and six days on tumor side of neck, and nineteen and four days on opposite side, before removal. 
Radium 10,000 me-hr., three days and one day before removal. 


normal tissues. The normal relations are 
thus exactly reversed. The resistance, 
however, is probably more apparent than 
real, for incased in dense fibrous tissue, 
the tumor cells are protected from any 
attack by defensive cells. Abortive fibrosis 
can be prevented only by avoidance of 
overdosage and the only remedy is extirpa- 
tion of the tissue. 

The reactions of fat tissue are marked by 
several peculiarities, which are of much 


against cancer cells which are difficult to 
destroy when invading fat tissue, again 
illustrating the dependence of tumor regres- 
sion upon the activity of tissue cells. The 
resistance of mammary cancer in breast 
and axilla seems to depend mainly upon 


two factors: (1) the feeble development of 


axillary lymph nodes, and (2) the abun- 
dance of fat tissue into which the tumor 
cells may freely grow and escape the 
usual attack by lymphocytes. 


| 


Axillary lymph nodes are not fixed 
anatomical structures. They come and go, 
and in mammary cancer subjects they are 
generally scanty. Unlike the cervical nodes 
they may lack a complete capsule. When 


invaded by cancer the cells pass readily 
through the wide lymphatic channels to 
the next node and they easily pass the 
invade the fat 


fenestrated capsules and 


Tissue Reactions to Radiation 103 


Bone tissue is peculiar in structure and 
composition and its reactions form a very 
special chapter in our topic. Bone ts 
nourished largely by the periosteum, partly 
by nutrient arteries and capsular dh ome 
about the ends of long bones. Its nutrition 
depends partly on that of the bone marrow. 
Haversian branches incased in bone lamel- 
lae furnish fluids to the bone cells which 


Fic. 4. 10542. Abortive fibrosis in endothelial myeloma. 


2ersistent rich cell masses without mitosis two vears alter 


irradiation. Four radium treatments, 10,000 me-hr. each. 


tissue. Hence radiation, like surgery, has a 
difficult problem in controlling mammary 
cancer and its_ axillary extensions, 
especially in fat subjects. By external ir- 
radiation it is difficult to excite an adequate 
cellular reaction in axillary fat tissue. 
Thorough interstitial irradiation by needles 
would seem to be the only adequate method 
of exciting the fat tissue to vigorous 
it has been 


response, and in some cases 
found effective. 


lie in very numerous lacunae communicat- 
ing by fine canaliculi. Bone tissue has a 
high proportion of calcium, atomic weight 
40, which produces an unusual degree of 
secondary radiation. Bone is a relatively 
resistant tissue, but this limit is often 
passed in therapeutic radiation. Everyone 
knows, too often from experience, that 
bone must be avoided in the use of inter- 
stitial irradiation, otherwise extensive necro- 
sis with very slow and painful sloughing 
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and infection results. Marked delay in the 
healing of fractures after moderate irradia- 
tion has been recorded by Cluzet. 
Experience in the treatment of bone 
sarcoma shows that the normal bone 
resists all but very heavy irradiation, but 
begins to show damage when high voltage 
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Is 
deprived of marrow cells and is reduced 
to an ill nourished mass of mucinous fat 
and fibrous tissue. | have an impression 


thickness. Meantime the bone marrow 


that under the above dosage the whole 
exposed shaft may become practically 
dead, although functioning, and that about 
it a new involucrum must eventually 
form if the bone is to be restored. In the 


roentgen rays are used for five or six 
hours. These doses generally produce 
Fic. 5. 8845. Regressing squamous cell carcinoma in lymph node. 


sue with lymphocytes. Various stages of degeneration 


rays, 60 min., fifteen davs and six days before removal. 


much growth restraint with ossification, 
necrosis, and hemorrhage in sarcoma tissue. 
The danger in this procedure ts the incite- 
ment of a chronic productive radiation 
osteitis. In this condition the bone becomes 
very hard and_ brittle, spontaneous 
fractures often occurring; the periosteum 
becomes thickened and hyaline, points 
and flakes of necrotic bone appear, and 
the shaft may be greatly increased in 


Marked growth of cellular connectiv: 
and absorption of tumor cells. High voltage ro 


Radium gooo me-hr. one day before removal. 


treatment of bone tumors, primary ot 
secondary, one cannot rely upon much 
cellular reaction, except perhaps in wide 
areas of marrow, but must proceed on the 
principle of growth restraint. That this 
therapeutic principle i is safe and may lead 
to success Is attested by the remarkable 
degree of ossification produced in many 
osteosarcomas, by the occasional radiation 
cure of these tumors, and by the extreme 
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osteoplastic tendencies developed in meta- 
static carcinomas. Ginsburg has reported 
an extreme in which nearly every 
bone in the body was the seat of metas- 
tases, which under trradiation caused great 
thickening from new bone, while the 
patient remained for several years in a 
fair state of health. | know of no better 
example of the importance of adopting 
the principle of growth restraint when the 
attempt at tumor destruction would have 


been disastrous. 


Case 


PrHERAPEUTIC METHODS AND DOSAGI 
How may these radiation effects best 
be secured for the cure of cancer? It 
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quarters evidence has accumulated in 
favor of the view that the body, as a 
whole and the affected tissue in particular, 
must be relied upon to accomplish the 
cure of malignant tumor under irradiation. 
In this field Murphy’s experiments with 
Nakahara and others must now be regarded 
as decisive, when he showed that the 
typical regressive changes in tumor and 
tissue could be induced by irradiating the 
soil or the whole animal previous to the 
implantation of tumor fragments. Lacas- 
sagne and Samssonow report results with 
a rat which they state do not 
support Murphy’s observations. Yet the 
protocols of these experiments show very 


sarcoma 


6. 


QO34. ine roliferation of cell 
tbout cervical lymph nod Radium, 10,000 mx 
roentgen rays So.mu nd three days | 
cannot be said that the vast amount of 


experiment, practical experience, and de- 
bate of the past decade permits an answer 
but it is apparent that ‘the question is 
becoming gradually narrower and_ the 
contending views less numerous. With the 
more definite formulation of principles 


and theories the final solution will be 
hastened. Already certain sophistical 
theories bad practices have been 


abandoned. Krénig and Seitz’ outspoken 
view regarding a killing carcinoma and 
sarcoma dosage has been drowned in 
a chorus of protests. Nevertheless it 
is possible that the pendulum has swung 
too far from the large single effective 
and in a sense “‘killing’’ dosage. From all 


| walls, occlus mn ot lun 


befo 


ind pract ical 


irteen and twelve days 


remoy 


irregular results with this particular tumor. 
In many instances the grafts failed to 
oTOW soon regressed when planted tn 
irradiated soil. 

It seems to be generally agreed that to 
destroy carcinoma the total dosage must 
be high but the mode of delivering this 
dose varies widely. There are three princi- 
pal methods now widely emploved: 

1) The prolonged single exposure to 
moderate doses of hard rays. 

2) Smaller fractionated doses at vary- 
ing intervals, usually two or three days, 
and repeated in series. 

3) The single large and full exposure. 

The first is the ideal, selective, non- 
destructive radiation therapy. 


or 
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It must be admitted that excellent 
results have followed each of these methods 
in a great variety of tumors. The experience 
and equipment of the operator often 
limits the choice and too often the vision. 
The great variety of methods used in 
uterine cancer with uniformly good results, 
shows that there at least full dosage is the 
important essential, the methods of deliver- 
ing it at least less important. The stand- 
ardization of methods may however be 
furthered by considering what particular 
tissue reactions are found to follow each 
of the above methods. 


(1) The continuous exposure is designed 
to kill dividing cells, abort the growth 


Fic. 7. 7825. 


radium ten and twelve day Ss before removal. 


and presumably to induce gradual tumor 
cell atrophy. It is least well designed to 
call forth defensive tissue reactions, but 
is doubtless not lacking in such power. 
It is best calculated to induce growth 
restraint without damage to normal organs 
and tissues, and probably should be chosen 
when growth restraint is the object in view. 
It is probably the safest, if not the most 
effective method for many advanced lesions 
for which palliation rather than clinical 
cure is all that may be attempted. It is 
theoretically well adapted to control very 
sensitive tumors, such’as lymphosarcoma 
and embryonal growths. It is slow, even 
tedious, comparatively painless, and ex- 


, Swelling of cells of all coats and occlusion of 
arteriole in neck after external irradiation; 10,000 me-hr. 
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pensive. That it is effective to a high 
degree is shown by the results in uterine 
cancer which are among the best. That 
it is ideal radiation therapy must be con- 
ceded and under suitable conditions its 
choice must be seriously considered, espe- 
cially because It is painless. By very similar 
methods, using roentgen rays, French 
workers report regression even of laryngeal 
cancer. The method deserves thorough 
trial in many situations, especially with 
bone tumors and deep-seated growths. 
When growth restraint of resistant or 
advanced tumors ts the object in view, It 
may be regarded as the ideal theory. It 
would be interesting to see a series of 
such cases treated continuously for 
days or even weeks by continuous 
mild exposures. Few observers furnish 
objective data upon which an intelli- 
gent choice of method may be based. 
Nevertheless it would appear that 
the failure of this technique to excite 
marked tissue reactions and the uncer- 
tainty of its destructive effect on many 
resistant tumor cells would limit its wide 
adoption. The proportion of late re- 
currences after this method is yet to 
be determined but is probably higher 
than with more drastic treatment. 

(2) The method of fractionated dos- 
age has many theoretical advantages 
and much practical success for its sup 
port. On account of convenience and 
safety, the great mass of radiation 
therapy follows this plan. Every variety 
of modification is practiced in regard 
to time, filtration, voltage, skin distance, 
intervals and length of treatment, and in 
general it must be admitted that personal 
preference and experience rather than estab- 
lished principles, which are lacking, deter 
mine the choice. Holfelder recommends smal! 
doses over a period of ten days. Wehmers 
shows that there is increased cell metabolism 
throughout the latent period so that the 
second dose acts on sensitized cells, in 
which finer histological methods always 
demonstrate changes. Yet under some 
circumstances previous Irradiation may 
reduce the susceptibility of tumor cells 
to subsequent irradiation. Russ has shown 
that grafts made from the Jensen rat 
sarcoma receiving interstitial irradiation 
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much more slowly than controls 
and are much more resistant to subsequent 
irradiation by roentgen rays. Exposure of 
this tumor to roentgen for fifty-six 
minutes, with a certain set-up, regularly 
destroyed the growth capacity, but after 
previous irradiation by radium, an ex- 
posure of 90, 135 and even 200 minutes to 


grow 


ravs 


roentgen rays did not always inhibit 
growth, although the resulting tumors 


always grew verv slowly, and many grafts 
failed to grow at all. In the resist 
ant tumors no morphological changes 
could be observed, except when the 
exposure was very long. Schwarz ad- 
vises giving the total dosage on two or 
three successive days. 

The basic principle of this method is 
the cumulative effect of successive doses 
delivered upon cells rendered vulner 
able by the hyperemia and degeneration 
excited by previous doses. It may 
properly rely also upon attacking suc 
cessive groups of cells during the 
mitotic period. Again referring to 
the work of Albertt and Politzer, 
we find a period of five to nine days 
following exposure when 
absent and cells more resistant. Human 
tumors undoubtedly have cycles of 
growth but that there is any such regu 
lar frve- to nine-day period of mitotic 
restoration Is certainly not true of the 
average human cancer. I find mitotic 
figures present or absent under the 
greatest variety of dosages and have 
been quite unable to detect any rule in 
this matter, except that heavy dosage 
is required to assure absence of mitoses and 
that when they have once been eliminated 
there is a long period before they reappear. 

Severe tissue reactions are excited by 
fractional dosage and they are of the usual! 
type. Reic hold reports the disappear: ince 
of 5 lip cancers under three successive 
doses of roentgen rays, 10-20 X, 3 mm. 
aluminum filter, at intervals of a few days. 


mitoses are 


Fic. 


Section showed at first ten to fifteen 
mitoses each square millimeter of 
tissue. Later no mitoses were seen and 


cell degeneration became complete. Many 
vessels “with cuboidal endothelium 
into the degenerating tumor. 

rare and valuable type of report. 


grew 
This Is a 


mononuc le: ar 
High 


nine days before removal. 
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Yet when too long continued, or 
repeated, 


often 
it is clear that multiple doses 


must interfere with the healing process 
by inhibiting or eventually destroying 


all the active defense 
have been brought into Any plan 
of fractionated dosage must therefore 
set a definite limit upon itself. Nearly all 
the cases of abortive fibrosis that I have 
seen resulted from too great persistence 
over too long a period with inadequate 


factors which may 


8. 9388. Swelling of cells of all coats and infiltration by 


neck. 


davs and 


sized 
80 min., 


medium 
ravs, 


cells of a 
roentgen 


artery in 


voltage twelve 


doses. From the point of view of tissue 
reactions the operator with fractional 
dosage should to accom} his 
object in the shortest time ouabain with 
safety. An exception to this statement 
may exist when the object is growth 
restraint. 

Béclére, commenting on the bad effects 
of massive dosage and the good results of 
small repeated doses in the postoperative 
irradiation of mammary cancer, offers 
an explanation which strongly favors the 
latter method. He refers to the work of 
Guilleminot, confirmed by Jiingling, on 
the effects of irradiating seeds (Vicia faba 
eguina) in the three states of germination, 
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hydration, and desiccation. In the three second year they receive a cumulative 
states the radiosensibility ts very different. dosage which the skin would not tolerate 
The hydrated grains require six times and in a short period, and are thus destroyed. 
the dry grains fourteen times as much It may, however, be questioned whether 
radiation to suppress growth as do the the vagrant cells which cause recurrenc: 
germinating grains. These observations of mammary cancer are really latent. 
establish the law that with divided doses They are probably outlying cells from 
there is always a loss of radiation effect in growing edges in infiltrated lymph chan- 
comparison with a single effective dose. nels. Yet recurrence may be delayed for 


Fic. 9. 9686. Swelling and mucinous degeneration of media of large artery in neck, with narrowing 
lumen. High voltage roentgen rays, 80 min., fourteen days and seven days before. removal. Radium, 10,000 
me-hr. three days before removal. 


But Béclére poimts out that this law several years. I am inclined to suspect 
applies only to cells in a state of vital that massive irradiation of the operativ« 
activity, but not to cells in a state of field in mammary cancer is_ ineffectiv« 
suppressed activity. Guilleminot and Jiing- because it destroys the natural reparative 
ling have both shown that if dry seeds processes in poorly vascularized fat tissu: 
are irradiated the effects are the same of skin and axilla. Béclére himself con- 
whether the total dosage Is given at once cludes his analysis with the comment 
or is divided. Béclére assumes that the that this whole field invites further 
cancer cells remaining after extirpation investigation. 

of the breast are in a relatively latent state Finding it difficult to sterilize cancerous 
and that when irradiated sixteen times lymph nodes by ordinary full doses of 
during the first vear and six or eight the external irradiation, Quick has shown that 
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the combination of high voltage roentgen 
rays (80 min.) and radium packs (10,000 
me-hr.), two of each at weekly intervals, 
completely destroys certain epidermoid 
carcinomas cervical 
which distinctly squamous, others 
of transitional cell type. Very pronounced 
tissue reactions occurred in the nodes, 
including extensive plasma cell exudate, 
and almost sarcoma-like proliferation of 
connective while the Ivmphoid 
tissue was preserved to a surprising degree. 
It is evident, from 
heavy fractional 


nm des, some. ol 


were 


tissue, 
| | 4 
tnese results tnat 

thus conducted 
are capable ot vielding quite protound 


di SCS 


effects on relatively superticial Dut hich 
resistant tumol 
to complete 


imounting at times 
sterilization. 


cells, 
Pheoreti 
It Is perhaps sate to assume that the softe: 


roentgen rays excited most of the con- 
nective tissue reaction while the harder 
radium ravs were the more effective in 
destroying tumor cells. The combined 


effects of roentgen rays and radium offers 
an attractive field for research. One ofte 
hears that a tumor resistant to one 
responds to the other agent, but one never 
hears the explanation. In many 
situations the method of large fractional 
doses over a comparatively short 
1-6 weeks) may be combined to yield 
results through pronounced tissue reac- 
tions, that seem unattainable by other 
methods. The permanent adoption of this 
method over a wide field seems assured. 
Its main hazard lies in the possibility of 
late undesirable sequelae through the 
slow progress of arteriosclerosis. 

Many clinical illustrations of the eflhi- 
ciency of the fractional plan might be 
quoted, but they are generally reported with- 
out particular reference to the type of tumor, 
or exact character of tissue reaction 
excited. Much progress would be attained 


otnel 


period 
i 


if observations with this method con- 
sidered in greater detail the intervals of 
dosage and the exact type of tumor. We 
know little about the difference in the 


effects of doses spaced one week and one 
month apart, of the relative effects of 
low or high voltage roentgen rays, and 
radium rays upon the initial tissue reac- 
tions, or about the behavior of different 
tumors under these successive exposures. 
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3) The ‘single efficient (killing) dosage. 
The most impressive results of radiation 
therapy have undoubtedly been accom- 
plished by the delivery of a single efficient 
dose at one time. From the point of view 
of tissue reactions, this method recetves 
the most substantial support. A_ single 
intensive exposure devitalizing tumor cells 
and injuring surrounding tissue sufficiently 
to cause a severe and adequate reaction Is 
theoretically the best method of irradiating 
tumors. It is unfortunate that the exact 
dosage required to accomplish this result 
has not been determined for the common 
tumors. At present it must be attempted 
in rather haphazard fashion, except in the 
interstitial irradiation by radtum 
with w hich exact dosage has been to a con- 
siderable extent standardized. 
Intensity of dosage is one of the first 
essentials of irradiation of carcinoma. How- 
ever, Variation In intensity does not count 


CASC of 


definitely except between rather wide 
limits. Matont has found that when 
Intensity Varies between one and four, 


there is comparatively little difference in 
action, as judged by the effects on horse 
beans, but Kronig and Friedrich observed 
no difference in effects with the same total 
dosage until the intensity was increased 
to 1-8. Canti and Spear observed the 
comparative effects of the same amount of 
radiation at different distances upon tissue 
cultures as judged by the influence upon 
mitoses. When the radium was near the 
culture, there was no variation in effect 
by slight differences in intensity, but at 
ereater distances the amount of radiation 
required to bring about cessation of mitoses 
was greater than expected from physical 
laws. Observations on tumors irradiated 
in the body would probably offer a much 


more delicate indicator. The intensity 
must apparently be increased at least 
five times before notable difference in 


effects is obtained. Yet, unless radiant 
differs from all other physical 
agents, its physiological effects must be 
intensified by the combination of uninter- 
rupted exposure and high intensity. Except 
for radium needles, I know of few com- 
parative observations on the effects of 
single continuous full doses. All of these 
show a high 


energy 


degree of destruction of 
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tumor cells, marked injury to adjacent 
tissues, and severe and effective tissue 
reaction. 


The success of this method is attested 
by a high proportion of permanent cures 
of favorable cases of resistant cancer, and 
by many paradoxical results in advanced 
cases. If exactly the right dosage could 
be prescribed, more of these paradoxical 
results would doubtless be obtained. | 
recall the case of an elderly lady with 
very extensive rodent ulcer, exposing the 
bones of face and nose. The late Dr. 
Janeway, as a desperate effort, applied a 


very heavy single dose of radium in a 
broad pack. The patient had a severe 


local and general reaction, left the hospital 
and would not return or answer letters, 
but two years later she appeared in good 
health without a trace of her extensive 
disease. Similar results in rectal, mammary 
and abdominal cancer have occurred too 
often at the Memorial Hospital, and in 
the experience of many workers, to be 
doubted or to be referred to accidental 
causes. They resulted from a fortunately 
adjusted large and efficient dosage. 
Interstitial irradiation by radium needles 
represents the best form of single destruc- 
tive dosage, and this method, in one form 
or another has established itself as the 
most efficient in dealing with many local- 
ized tumors. There is no longer any interest 
attaching to reports that radiation cannot 
control primary localized squamous cell 
carcinoma In accessible situations. It may 
not be possible with roentgen rays, but it 
is possible in a high proportion of cases 
with interstitial irradiation. There is also 
little excuse today for the employment of 
external irradiation for most of these 
diseases, since it is so often followed by 
failure and even disaster. The bare glass 
tubes produce too much necrosis and too 
much pain, and Failla has replaced them 
by gold tubes of small caliber. Platinum 
needles are employed for larger dosage. 
Such tubes cause severe degeneration and 
complete sterilization over an area depend- 
ing upon dosage. One to two cubic centi- 
meters of tissue may thus be sterilized 
with doses of 2~5 mc. of radium, without 
much necrosis and with litile or no slough- 
ing. The tissue reaction in and about 
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these areas Is very severe, including necrosis 
of tumor cells, leucocytic, lymphocytic 
and plasma cell exudate and growth of 
granulation tissue, while over a much 
greater area there is marked degeneration 
of tumor cells and all the defensive reac- 
tions observed from the heaviest external 
irradiation. 

From a series of experiments conducted 
at the Memorial Hospital, by Adair, Failla, 
and Cutler, on the effects of varying the 
time and quantity of radium buried in 
the muscular tissue of rabbits, the main 
results are as follows. Doses of 1-10 mc. of 
emanation in glass tubes produce about 
the same amount of necrosis, 6-12 mm. 
in diameter, and in about the same time 
(the first few days), after which the dead 
tissue acts as a filter, but the distant 
sterilizing effects, with reactive inflamma- 
tion, increase with the quantity of emana- 
tion, and extend over a diameter of one to 
two centimeters. Large doses, 10-50 me. 
in platinum, used for a short time (3-6 
hours) fail to cause necrosis, but exert a 
sterilizing inflammatory reaction over a 
wider territory, increasing with the dose, 
and this area may reach two or three 
centimeters in diameter. With the gold 
filtered tubes small doses, 1-5 mc., produce 
very little necrosis, yet some, while the 
sterilization field is as large as with glass 
tubes. These results favor the use of 
varying amounts of radium in gold, brass, 


or platinum, for short periods where 
possible, permanently imbedded where 
necessary. Large amounts of radium, for 


short periods, may be employed by this 
method, and since the effects are far more 
marked than can be obtained by external 
radiation, this method should probably 
replace much external radiation and especi- 
ally deep roentgen-ray therapy. 

Against the large single dose externally 
applied, must be charged many serious 
disasters, due to overdosage, which assures 
the patients severe immediate intoxication, 
a long period of painful reaction, and 
removes them from the possibility’ of 


further treatment for a long time. Intersti- 
tial irradiation also is far from’ ideal, from 
the patient’s standpoint, and because of 
damage to neighboring structures, especi- 
ally bone, it may produce painful reactions 
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which, 
bar the 
of these 
by great 
operator 


di sage 


under many circumstances, must 
method from consideration. All 
hazards are to be avoided only 

skill and experience of the 
and the exact adjustment of 


DO ROENTGEN RAYS 
DIFFERENT 


AND RADIUM 
TISSUE RI 


PRODUCI 


ACTIONS ? 


On this matter we have definite informa- 
tion, In some respects, while under others 
the observations become indecisive. Soft 
roentgen rays and alpha and beta radium 
rays produce rapid necrosis of all —— 


tissues and show little or no selectr\ 
action. All soft rays tend to destroy tissues 
and as sequels lead to long continued 


imperte ct pro- 


cesses. 


and atypical reparative 
This well-known principle ts illus- 
trated by the clinical history of roentgen- 
ray burns with their indolent healing 


ana 
frequent outcome in carcinoma and sar- 
coma. It is notable that very few carci- 


nomas have followed radium burns which 
result mainly from repeated exposure to 
filtered radium. With increasing filtration 
and higher voltage, the effects of radium 


and roentgen rays approximate, but it Is 
doubtful if they ever become identical. 
I have an impression that high voltag 


roentgen rays are less selective on tumor 
cells and produce more injury of stroma 
cells and vessels than do radium packs. 
We find more mucinous swelling and 
fragmentation of collagen fibrils and inter- 
stitial hemorrhages in breasts and other 
tissues after roentgen radiation, than after 
radium packs. There appears to be 
more connective tissue produced after 
roentgen rays than after filtered radium. 
It appears that sarcoma has never followed 
exposure in any form to radium. Even in 
deep therapy my material indicates a pre- 
ponderance of connective tissue injury 
and reaction from roentgen rays, and more 
tumor cell injury by radium. Roentgen 
rays have not yet reached the hardness 
upon which selective action appears to 
depend. If these observations are correct, 
and some of them date from an 


also 


early 


period, then practical use may be made of 


these different actions. 
advantage in combining 
and in the 


There. may be 
roentgen 
treatment of tumors. 


rays 


It may even prove possible to prescribe 
a combined treatment accurately designed 
to control the different structural elements 
in tumors according to their known con- 
stitution and to deal more or less separately 
with susceptible and dividing cells, with 
resistant and resting cells, with blood ves- 
sels, large and small, and finally with the 
supporting stroma. My colleague, Quick, 
has already made efforts in this direction. 

Several observers have claimed that 
certain chemical agents are capable~ of 
producing much the same tissue reactions, 
especially in sensitive organs, as radiation. 
The most important of these 
that of Werner and others 
adopted the hypothesis that 
splits lecithin im the cells and produces 
cholin, and that cholin has a prominent 
action in inducing the cell changes follow- 
ing irradiation. By injection of cholin, or 


studies is 
who have 
radiat ion 


its combination with boric acid, called 
enzytol, Werner observed in the lymph 
nodes, spleen, testis and ovary, changes 


which he regarded as identical with those 
following Irradiation, especially the nuclear 


chromatolysis and karyorrhexis. On this 
basis enzytol has been extensively em- 
ployed as an adjuvant to radiation. 
Dorn has given considerable support to 
Werner’s views, but Halberstaedter and 
Rutten reached contrary conclusions. The 


use of enzytol has not reached wide adop- 
tion, and the observations of Werner 
seem to indicate merely that cholin is a 
highly toxic substance for certain cell 
nuclet. Of such toxic substances there 
are doubtless many. Thus Dustin finds 
that hydrochloric acid, trypan blue and 
trypaflavine produce very much the same 
nuclear disintegration in the thymus and 


germinal centers of lymph node and 
spleen as does radiation. Watjen also 
observes that in acute arsenical poisoning 
the lymphoid organs show much the 


same nuclear changes as after irradiation. 
All these references may be of interest 
to those who may be searching for agents 
to intensify the action of rays. 


CONSTITUTIONAL EFFECTS OF IRRADIATION 


How much aid can radiation therapy 
of cancer expect from the body as a 
whole? It is no longer possible to maintain 
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that the body furnishes no aid tn radiation 
therapy. There are those who think they 
observe something akin to a_ general 
immunization against the tumor following 
irradiation, but the grounds for this 
assumption are inadequately established. 
None of the known changes in the blood 
can safely be connected with increased 
specific tumor resistance. Holthusen sug- 
gests that there is a general nonspecific 
immunization of the body due to protein 
destruction. The blood coagulability and 
percentage of globulin are increased after 
irradiation, which Doerr and Berger attri- 
bute to the action of mobilized proteins. 

Hiindel and Tadenuma find that radia- 
tion increases the general metabolism of 
rats, which is reduced by sarcoma, and 
they conceive that the toxic products 
discharged by the tumor are at the same 
time reduced by the radiation. The imme- 
diate improvement in health and strength 
of leucemic subjects following trradiation 
suggests some such action. 

Caspart assumes that the body is 
immunized by the proteins derived from 
the necrosing tumor cells, for which he 
suggests the term necrose-hormones. 

A similar view ts held by H. Freund, 
who conceives that there is an immuniza- 
tion process excited by the disintegration 
products of injured cells, even without 
the death of the cell. Caspari finds support 
for his theory in the work of Knipping 
and Kowitz who find the same increase of 
fibrinogen and globulin and reduction of 
albumin in the blood after irradiation as 
after the injection of alien proteins. 

Mahnert’s experiments indicate that 
radiation destrovs the glycolytic property 
of tumor cells and stops the production of 
lactic acid. Accordingly irradiation is 
thought to restore the normal carbo- 
hydrate balance and conserve the stores 
of glycogen. 

Impressive evidence of the importance 
of the general reaction of the body, as 
emphasized by Murphy, and of the local 
inflammatory defense mechanism in the 
radiation cure of carcinoma is furnished 


in the studies of Kok and Vorlaender. 
Irradiating mouse tumor cells vitro 
they found it impossible to devitalize 


the cells by doses of 1500 e (6 epilation 
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doses). By exposing the whole animal to a 
dose of 10 e (4 per cent of the epilation 
dose) tumor grafts failed to take. Doses 
of 225 to 250 e were required to render the 
tissue refractory to grafts after local irradia- 
tion of the tumor bed. Irradiation of the 
whole animal was somewhat more effective 
than when the tumor bed was protected. 
The refractory state from general trradi- 
ation appeared at its height in two to five 
days after trradiation, but gradually dis- 
appeared. Regression of established tumors 
was accomplished by doses of 25 to 5o e. 
They conclude that while local trradiatio: 
was of importance in the results obtained, 
vet the general reaction was of far greate! 
moment. At times the general irradiatio 

caused the regression of tumors protected 
from the direct rays. In studying the 
changes In the regressing tumors Vorlaend« 


+ 


emphasizes especially the active and pro- 
gressive growth of cellular connective 
tissue and capillaries which infiltrated 


the tumors and split up the mass into 
isolated cell groups, tn which relation the 
tumor cells gradually disappeared. 
Caspari has confirmed the main con- 
clusions of Kok and Vorlaender. H« 
observed complete healing of mouse carci- 
noma more uniformly after general irradia- 
tion than after single local exposures. 


Yet the doses required were high (about 


!, HED) and often killed the animals. 
Recurrences were often observed after both 
methods. Very high doses, 3!) HED, were 


the tumor if given 
much smaller doses if the 
animal body was exposed. Caspari tries 
to bring these results in conformity with 
his theorv of immunization by disintegt 
tion products of tumor cells. 

The significance of all these experiments 
is somewhat reduced by the fact that th 
exposures occurred before the tmplanta- 
tion or within three days and _ therefor« 


required to destroy 


locally, whole 


before the grafts had become firmly 
established. It may be questioned also 


whether these results in small animals are 
applicable to man. A human tumor must 


itself be irradiated and vigorously, other- 
wise there are no results. Yet in rare 


instances very small doses have given very 
unexpected regressions, which encourages 


experimentation along this line. The 
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attempted stimulation of endocrine glands 
appears to stand without sound theory o1 
tangible result. One may, however, rete! 
to the immunization of animals following 
the spontaneous absorption of a tumor and 
trust, without asserting, that similar speci- 
fic Immunization processes may occur In 
man. At present there is no proof that 


they do. From clinical observations the 


impression has often been drawn that the 


removal ol a primary tumo! releases 


crowth restraints about metastatic nodules 
which may appear In explosive form 


atter operation. 


If this is a correct impres- 


I 
sion, then the irradiation of certain tum 
in situ Is safer procedure than the 
removal, especially n advanced cases \t 
the Memorial Hospit il we have an Impres- 


that 


delayed after trradiation of bone sarcon 


sion usually 


metastases ire¢ 
even when the treatment does not preve 

the necessity ot amputation. that can De 
hoped trom the bod, Isa igorous norma 
reaction to the direct local effect of 1 


tion. Phat these reactions fail in debuli- 
tated subjects has been well shown 
Dean who found complete failure of 


anemic subjects, 
ind is proven daily tn the experience Ol 
radiologists venerally. 
prool ot 


ervthema in feeble and 


here ts no better 
the essential 
the 
the 


intelligent medical 


Importance of the 
reactions In 

In general 
use every 


tissue radiation cure of 


cancer. radiologist must 
and hve eni« 
measure that may improve the patient’s 
veneral health, and relieve specili¢ detect: 
from which he suffer. To tre 
cancer patient with radiation alone 
highly unintelligent. 

Observations are thus slowly accumulat 
ing to show that irradiation, in additio 
inhibiting or destroving tumor tissue, 
exert 


may 


a favorable influence upon the nutri- 


tion and metabolism of the body as 
whole, may reduce the deleterious effects 
of the tumor, and may possibly caus« 


some general nonspecific protein Immuni- 


zation, which increases the resistance of 
the body against the tumor, and_ in 
favorable cases may even throw. the 


balance of nutrition decisively against 


al 
unstably nourished neoplasm. 


SUMMARY 


From this review of some of the tissue 
changes following irradiation, the following 
main conclusions may be drawn: 

1) The cure of carcinoma by radiation 
results from a nice adjustment between 
injury to tumor cells, assuring their partial 
or complete necrosis, and injury to sur- 
rounding tissues, eliciting a reactive repara- 
tive inflammation which 
débris and often 


removes tumor 


destrovs viable tumor 
cells. 
These tissue reactions are 


specific 
in the sense that 


whole they 
are not observed under any otner condi- 


+ 


| 
taken as a 


2 Effective radiation occurs 

which 
mately normal state of growth 


tion and upon tissues which are 


only im 
tumor. tissues ire In an approxi- 
and nutri- 
Vasc ular, 
nourished and capable of inflamma- 
reaction. Dividin 


crowing tumors are 


well 


tor\ 


cel S and rapidly 

susceptible than 
resting cells and stable tumors, but this 
difference 1s not invariable. 


more 


{ 


1) The three main methods of irradia- 
tion, the single, the fractional, and the 
prolonged dosage, each produces different 
tissue reactions, and it is desirable that 
the methods should be 
mined, as far as possible, by the character 
of the to produce, 
and not merely by the therapeutic effect 
generally obtained. A high total dosage 
is the first destroving 


true carcinomatous processes, 


choice of deter- 


reaction It Is desired 


essential in most 
and as a 
rule the most tumor destruction and tissue 
reaction, and the best results, are obtained 
by delivering this dos 1o€ as soon as 
possible. 


5) Radium probably tends to produce 
effect on tumor 
and roentgen rays more injury and 
reaction of the connective tissue. 

6) A part of the destructive 
effect of rays upon tumors, especially the 
nec rosis ot single cells or | 


more specific selective 
cells, 


large 


arge masses, In 
bulky or encapsulated tumors, is caused 
by interference with the blood and lymph 
circulation. 
>) Extended observations of the histo- 
changes produced by different 
the different tumors must be 
accumulated before radiation therapy can 


logica! 


doses in 
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be 
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taken out of the field of therapeutic 


empiricism and rendered safe, effective, 


and 


uniform. Increased interest and 


importance thus attaches to the careful 
and thorough histological study of tumors 
before and after rradiation. 


8) Effective irradiation excites a favor- 


able reaction on the part of the body as a 


whole. 
complex 


The nature of this reaction is 
and the factors largely unknown. 


It is probably of much importance in the 


cur 
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FRACTIONAL ROENTGEN IRRADIATION* 


BY J. DOUGLAS MORGAN, M.D. 


PHILADELPHIA, PENNSYLVANIA 
QOME eighteen months ago, while I were repeated in from four to six weeks. 
KI was in charge of the roentgen-ray work While the results with this technique 
at the William L. Clark Hospital, a radical were often very satisfactory, there were a 


change was made in the technique in use number of recognized objections: (1) the 
prior to that time in the treatment of danger of an overdose. With a full ery- 
malignant neoplasms with short wave- thema dose any idiosyncrasy of the 
length roentgen rays. The time factor of patient, or carelessness in the technique 
an erythema dose with the apparatus (such as the omission of the filter), was a 
then in use was go minutes. The other matter of very grave danger; (2) there 


factors were: 220 kv., 4 ma., 50 cm. dis- was always fatigue and discomfort asso- 
tance, filters 0.73 mm. Cu and 1 mm. Al; ciated with the prolonged treatments; 
portals varying in size according to the (3) considerable systemic shock frequently 
requirements, and one or more portals as_ followed; (4) in many cases roentgen 


indicated in each case. The time factor sickness occurred with Piss ie exhaus- 
then in use varied from one-half to one tion, and (5) there were the permanent 


erythema dose pe portal, and treatments pathological changes which were often 
* Read at the Tw y-sixth Annual Meeting, AMERICAN ROENTGEN Ray'Society, Washington, D. C., Se 22-25, 1925 


g 25. 


116 


produced in the healthy tissues in the 
neighborhood of the neoplasm. 

In searching for a means by which to 
reduce, at least, these objections it became 
evident that the time factor was the only 
one which could be altered without elimi- 
nating some of the essential characteristics 
of the other factors. Thus, to have reduced 
the voltage or the milliamperage would 
have reduced the total intensity of the 
roentgen-ray beam without commensurate 
benefit, and to have increased the filtration 


would have likewise reduced the inten- 
sity without rendering the beam more 


homogeneous. 

For several years past radiologists in 
America have been gradually abandoning 
the “lethal dose” technique, as it has come 
to be recognized that it is quite impossible 
to kill all the cancer cells in a tumor by 
even the heaviest doses. Though a heavy 
dose may be fatal to more tumor cells than 
a light one the damage done to the sur- 
rounding normal cells ts such as to produce 
permanent pathological changes which 
not only interfere with the normal func- 
tions of the cells but also inhibit a healthy 
reaction against the invading cancer cells. 

It is realized that the first 
essential in any form of therapy is that the 
general resistance of the body must not 
be undermined. What is required, there- 
fore, in radiation therapy is a dosage which 
will impair the vitality of the malignant 
cells and will, at the same time, stimulate 
the surrounding normal cells. This should 
be possible as it is known that malignant 
cells are more sensitive to radiation than 
are most of the normal body cells. With 
this in mind, therefore, some radiologists 
have reduced their dosage to one-half, 
or even to two-thirds of an erythema dose 
per portal, and repeat their doses a little 
more frequently than before. Undoubtedly 
the fear of stimulating the malignant cells 
to greater activity by really small doses, 
as was suggested by the Arndt-Schultz 
law, has deterred radiologists from using 
them. There is no proof, however, that 
any such stimulation does occur. We do 
not yet definitely know the factors which 
cause certain cells to become malignant, 
nor do we know exactly the biological 
effect of the rays on either malignant or 


of course 
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healthy tissue. We do know, however, 
to quote Hirsch') “that there is a difler- 
ential action of the rays on cells in various 
stages of health and disease, youth and 
age. A small dose may do much harm to 
a group of cells in one condition and leave 
another group comparatively untouched 
to grow and proliferate. A large dose, on 
the other hand, would do more general 
harm and affect cells of varied groups and 
so impair the general vitality of the growth 
and of the surrounding tissues. It is a 
fallacy to believe that the radiation cures 
cancer by destroying the cancer 
To do so ts not to take into consideration 
the reaction of the living tissue in the 
restoration or acquisition of immunization 
power nor consider the local reparative 
process which plays the main role in the 
healing of the tumor Optimum 
reaction of the immediately adjacent tissue 
which plays so important a part in the 
production of the clinical cure ts attained 
by small and moderate doses, but ts pre- 
vented by larger ones.”’ 

In the early days of roentgen therap 
small, frequently repeated 
used in the treatment of superficial lesions 
because, having no method for measur 
the output of the tube it was considered 
dangerous to give large doses at one sittin 


cells. 


ce Ses 


Although there was considerable difference 
of opinion as to the relative value of low 
and high vacuum tubes, target skin dis- 
tance, length of exposure, etc., the reported 
end results of most of the workers appeared 
to be excellent. To quote Martin,® “The 
most popular technique at that time 
required an exposure of ten minutes to 
the unfiltered rays of a low vacuum tube 
at a target-skin distance of from six to 
eight inches, with a parallel spark-gap of 
about three inches When the hot 
wire milliammeter reached a point in its 
development where It was, In a measure, 
reliable we learned that we had been using 
a high voltage current of approximately 
two milliamperes Unfiltered 
of twenty milltampere-minutes adminis- 
tered at a target-skin distance of twelve 
inches with a three inch spark gap would 


doses 
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produce a tanning of the skin when 
repeated three times within a period of 
ten to twelve days.” 

Roentgen rays so produced consisted 
largely of the longer wave lengths and were 
nearly all absorbed by the superficial 
lavers of tissue, nor were there any prac- 
tically speaking) of those short wave 
length radiations which, both directly, and 
through scattered radiations, we now know 
to be essential in the treatment of deeply 
lying neoplasms. In treating such cases 
the effective wave length of the beam uti- 
lized must be very short, which means that 
the tube must be operated on much higher 
voltage than was possible in the early days 
of roentgen therapy. The total intensity 
of the beam IS, likewise, at the present 
time, so greatly increased that we can 
afford to cut out the soft components 
by using heavy filtration, still retainin 
suflicient of penetrating radiations to 
practical results. This tends not only to 
protect the overlying tissues from serious 
injury, but it also has the advantage of 
renderin homogeneous that portion ol 
the beam which Is not absorbed Dy the 
filter, a condition which, according to 
Dessauer, Is essential to propel ieep 
therapy. By the use of this high voltage, 
and of homogeneous radiations, the per- 
centage ol the surface intensity which 
exists at any given depth ts increased. 

Some years ago tables were published 
in which the intensity at various depths of 
tissue was given as a result of calculations 
based on the half-absorption value of 
tissue and the law of the inverse square, 
but without any consideration of the 
effect of scattered radiation. A part of the 
roentgen-ray energy is directly absorbed 
In passing through matter and part is 
absorbed through scattering. The amount 
of total absorption is dependent on the 
density of the absorbing substance and 
the wave length of the roentgen rays. 
“With hard rays the scattering makes the 
major contribution to the total absorption, 
whereas with soft ravs the true absorption 
plays the predominating part, particularly 
in elements of low atomic weight The 
true absorption may become less than 
the scattering so that the latter becomes 
the primary factor in determining the total 


absorption. This is particularly true of 
the substances composed of elements of 
low atomic weight, for example, air, water, 
and tissue. These substances scatter more 
than they absorb. It is believed that from 
forty to fifty per cent of the biological 
effectiveness of highly penetrating rays 
is due to scattered rays”’ (Hirsch). There- 
fore, the tables, to which reference was 
made a few moments ago, are perfectly 
useless because no account is taken of 
these rays. Nor does it appear any more 
logical to criticize fractional doses under 
modern conditions, as has been done, 
because some years ago the treatment of 
deep-seated neoplasms, with the radiations 
then available, did not prove successful. 

Many observers now believe that a 
direct destruction of the malignant cells, 
per se, is not essential to their ultimate 
disappearance. Two theories are advanced 
to account for the disappearanc e ol malig- 
nant tissue under radiation. The first ts 
that the action ts a direct one on the tumor 
cells. The second, that it is due to the 
proliferation of connective tissu cells 
which replace such tumol cells as are 
destroyed, and so split up the remaining 
viable cells into harmless groups, tempo- 
rarily so at least. Undoubtedly both of 
these changes play an important part in 
the healing process. Retrogression of a 
cancer may not be entirely caused by the 
local action of the rays, but may also indi- 
cate a reaction of the surrounding normal 
cells against the cancer attack. Invasion 
of the tissues by any foreign cell generally 
produces some form of cell reaction, indi- 
cating an attempt of the body to mobilize 
whatever forces are at its disposal to com- 
bat the invading cell. It seems reasonable 
to suppose that the metastatic and undif- 
ferentiated cell, behaving as a foreign sub- 
stance will call out a similar body reaction 
Asnis). The preservation of vital tissue 
in the periphery of the tumor, therefore, 
becomes a matter of prime importance. 
That the normal cells do play an impor- 
tant part in the destruction of cancer cells, 
even in unirradiated cases, is evidenced 
by the presence, in the few such cases 
which have been reported, of lymphocytic 
infiltration, degenerated cancer cells, fibro- 
sis hyalinization. Following local 
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irradiation certain specific substances of 


the nature of antibodies have been ob- 
served in the blood. Heavy dosage is 
unfavorable to the formation of such anti- 
bodies and, in addition, has a deleterious 
effect on the bone marrow, spleen, lym- 
phatics, liver and supraren: als. In this w ay 
a condition of roentgen-ray cachexia is 
brought about; both local and general 
resistance is reduced, and reparative proc- 
esses inhibited. 

When heavy radiation treatment came 
into use the “cross fire’ technique was 
introduced in order to spread the effects 
over as much skin surface as possible while 
concentrating the rays at a focus in the 
deeply lying tumor. Small portals of 
entry were essential in most cases in order 
to reduce the danger of the overlapping of 
exposed skin areas while attempting to 
give the maximum dose to the tumor. 
However, as scattered radiation is respon- 
sible for a large fraction of the total depth 
dose, it must not be forgotten that the 
magnitude of the dose at any depth 
depends on the size of the cone of rays 
used. Kroenig and Friedrich, for example, 
have shown that with a portal of entry of 
12 cm. X 12 cm. the dose at a depth of 8 
centimeters in water is almost twice that 
obtained at the same depth with a portal 
of 4 cm. X 4 cm. Again, Handley points 
out: “In every carcinoma there is a com- 
ely small number of perfectly 

ealthy and active cancer cells, with a 
large mass of more or less degenerated and 
dying cells. The former class of cell is 
to be found in the perr les _« lymphatics 
of the microscopic growing edge and at 
the edge of the microscopic nodules of 
growth which are still in the active infil- 
trating stage.” According to this view of 
the method of growth and invasion of 
the tumor the radiation should be applied 
to a large area outside of the main tumor 
mass. The difficulties of so doing are 
greatly increased by the use of small 
portals of entry. 

Finally, several methods have been 
devised with a view to the accurate direct- 
ing of the radiation through several 
portals. It is, of course, first necessary to 
determine the relative position of the 
lesion in relation to certain fixed points, 
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and secondly, the depth from the surface 
of the body. These data are obtained by 
direct measurements, by indirect measure- 
ments through roentgen examinations, by 
the use of calipers, flexible lead strips, 
etc. But with all these it is questionable 
as to how close we come to judging either 
the correct size or position of an invisible 
lesion, and certainly we obtain very little 
or no indication as to the extent of the 
microscopic involvement of the neighbor- 
ing tissues, which is a point of the greatest 
Even if 


importance. our localization is 
perfect, the final “cross firing’ of the 
beam still remains largely a matter of 


guesswork. 

It was in consideration, therefore, of 
these various points that the change in 
the technique was made. The kilovolts, 
milliamperes, distance, and the filters 
remained the same, but I began using the 
full size of the treatment cone (about 
sq. cm.) In every case, and reduced the 
time factor very considerably, repeating 
the dose at frequent intervals for compara- 
tively long periods. Cases where the 
malignant mass lies within 5 centimeters 
of the surface I treat with doses of from 
3 to 5 minutes twice daily, for from one 
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to two weeks. After an interval of two 
weeks a second, and later a third, and 
even a fourth, series is given. When cir- 


cumstances render it impossible for the 
patient to report twice a day the dose is 
reduced to one treatment which is some- 
times extended by the addition of a minute 
or two. Similarly for lesions lying deeper 
than 5 centimeters the time of exposure 
is increased, and 5 or 10 minutes are given 
twice daily over similar periods. No 
attempt is made to prevent overlapping of 
the portals of entry, but cross fire irradia- 
tions are used in order to reach the tumor 
from all sides and thus to obtain as uni- 
form a radiation as*possible. By this 
technique there would seem to be less 
likelihood of outlying metastatic nodules 
escaping treatment. 

Other advantages of this technique | 
have found to be as follows: The dangers 
of an overdose are enormously reduced; 
the fatigue of the long treatments is 
eliminated; there is no systemic shock; 
radiation sickness is very rare; and the 
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normal surrounding cells are not injured. 
In addition to the morphological changes 


which occur in many of the malignant 
cells (vacuolation, karvolysis, ulti- 
mate necrosis) there is an active round 
cell infiltration which replaces the 


destroyed cancer cells. Subsequently this 
is changed into sclerotic connective tissue. 
If large doses of radiation are given to 
the tissues with the object of killing 
the malignant cells, the effect is to produce 
a surrounding zone of necrotic tissue where 
healthy tissue should be, and this acts as 
barrier against regenerative processes. It 
has been observed, also, that when norma 
structures, such, for example, as the paro- 
tid gland, are unavoidably exposed to 
these small the resulting 
function is only temporary, thus 
strating that the normal 
permanently damaged as 
case with heavy doses. 

It is surprising how soon after beginning 
treatment the beneficial effects of the small 
doses become evident. First to be noticed 
by the patient, generally within two o1 
three days, is a general feeling of well- 
being. Then, in most cases the pain, when 
present, is greatly relieved. This has been 
particularly noticed in cases which have 
previously received heavy doses without 
apparent benefit. It has, indeed, been a 
most striking feature in several cases. A 
diminution in size and induration of the 
tumor is frequently noticed long before 
what is generally considered a “lethal 
dose”’ has been given. In an encouraging 
number of cases this beneficial effect has 
been continuous although the time has 
not yet been sufficient to draw final 
conclusions. In some others the cells have 
seemed to acquire a resisting quality. As 
was to be expected a 
has not yet been found. 

Although some of these treatments 
have extended over long periods I have not 
yet seen a typical erythema as a result. 
The skin early shows a tanning which in 
marked. So far, 
however, the skin changes have gone no 
further and in the short intervals between 


Ses, SS OT 
cells are not 
would be the 


‘cure-all’? dosage 


some cases becomes very 


the various series of treatments much of 


the tanning disappears. Whether there 
will be a late appearance of those roentgen- 
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ray skin lesions which have sometimes 
occurred in the past, following prolonged 
irradiation, remains to be seen. It is my 
belief, however, and certainly my sincere 
hope, that they will be avoided by the use 
of the highly pentrating, heavily filtered, 
rays. Before closing I should like to illus- 
trate what may be accomplished with 
these small doses by reference to 3 of the 
cases which I| treated by this technique 


while at the William L. Clark Hospital. 
CASE REPORTS 

CASI be Carcinoma ol the tongue ind floor 

of the mouth. This man noticed some indura- 


tion under the right side of his tongue in 


1922. 
in 1Q24, who diag- 
nosed the condition as carcinoma. A piece of 
the tissue examined microscopically at 
George Washington University and the diag- 
nosis confirmed. While in Washington, needles 
containing 25 mg. of radium element were 
implanted on July 25, 26, and 28, and were 
left in place for four hours on each of these 
days. As a result a large slough occurred, and 
there was much and continued pain. In the 
latter part of August roentgen-ray treatments 
were given (factors, 175 ma-min. g in. spark 
gap, 14 in. dist., filter 0.026 mm. Cu + 1 mm. 
Al., 4 doses). 

Two “stumps” of the growth still remained, 
and at the end of September two more 5-hour 

with the 


He consulted a physician, 


Was 


treatments radium needles were 
given. The pain steadily increased. He was 
then taken by friends to the Howard Kelly 


Hospital, in Baltimore, where it was decided 
not to give any further radiation treatment, 
and he was referred to the William L. Clark 
Hospital, in P*iladelphia, for electrocoagula- 
tion. As Dr. vx ‘as away the case came 
directly under my care. When I first saw him 
he was suffering intense pain. His features 
were drawn and haggard. He had been losing 
weight rapidly, and sleep was impossible. His 
breath was foul smelling as there was con- 
siderable slough still present under the right 
side of this tongue. He had absorbent cotton 
stuffed between his teeth and his tongue, as 
contact caused him such acute agony. His 
tongue and the floor of his mouth were much 
swollen and indurated, this being, 
no doubt, of an inflammatory nature. His 
condition altogether appeared to be hopeless. 
After examination | decided that the case 
was not one for coagulation treatment and 
telephoned to Dr. Kelly that I proposed giv- 
ing fractional roentgen irradiation, to which he 


some of 
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agreed. Treatments were begun on December 
10, 1924. He was given 5 minutes twice daily 
to each side of his neck through large portals. 
Twelve such treatments were given in suc- 
cession. There was then an interval of twelve 
days, after which he received 3-minute treat- 
ments twice daily for five days. Quite marked 
edema occurred at this time so that treat- 
ments were suspended for nearly a month. 
The pain had diminished considerably although 


it was still necessary to continue the use of 


hypodermics of morphine at night. 

Beginning February 9, he received treat- 
ment for ten days more, 3 minutes, twice 
daily, over both sides of the neck and face. 
He was then so greatly improved that he was 
able to return home. He no longer required 
hypodermics, but took some sedative pills with 
him for use at night. With the help of a little 
will power, however, he found he was able to 
do without even these. He remained away for 
six weeks and then returned for another 
series of treatments. These consisted of similar 
doses, for a period of eleven days. He then 
again returned home and to work which he 
has been able to keep up ever since, report- 
ing to the hospital from time to time for 
observation. On one of these occasions | 
found what looked like a small papilloma 
springing from the area from which the radium 
slough had come. However, no malignant cells 
could be found on microscopic examination. 

In all, this patient received seventy-four 
fractional roentgen-ray treatments over each 
side of the neck. At one period he complained 
bitterly of the dryness of his mouth, but for 
some months past he has not been further 
troubled in this way. His present condition 
appears to be very satisfactory. 


The interesting feature about this pa- 
tient is the remarkable way in which he 
improved under the small doses although 
his condition was steadily growing worse 
under heavy irradiation. It has been sug- 
gested that the heavy doses were really 
what brought about the improvement 
but that their effects were delayed. It is, 
of course, impossible to prove the contrary, 
but to those who followed the case through 
there seems no possible doubt that the 
whole aspect of the case changed very 
soon after the small doses were begun. 
Similar results in several other cases of a 
like nature have confirmed me in this 
belief. 

However, to show what can occur In 
malignant conditions where no previous 
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irradiation has been given the following 
case Is presented: 


Case uu. Recurrent carcinoma of the breast 
following amputation. Dr. Harvey Righter, of 
Philadelphia, performed the operation. The 
patient refused radiation treatment, and was 
warned to report for frequent inspections. 
She did not return, however, till four years 
later, when she had considerable ulceration 
along the line of the old incision in the left 
breast. There were large indurated glands in 
both supraclavicular areas. The right breast 
was large, much indurated, and wholly adher- 
ent to the chest wall. There was, also, a large 
ulcerated area around the nipple. Her general 
condition was fairly good. Treatments were 
begun on July 14, 1924. She received 8 min- 
utes’ treatment daily, through large portals, 
over the supraclavicular area, the breast, the 
axilla, and the scapula, of each side, for five 
days. Treatments then had to be suspended 
as she was obliged to leave the city, but were 
resumed, on August 5, when she returned. 
She was then given 10 minutes’ treatment 
daily, anteriorly, over each supraclavicular 
region, each breast, and, laterally, into each 
axilla. There followed an interval of three 
weeks, when another similar series was given 
during the following nine days. There was 
again an interval of two weeks, followed by 
seven days’ more treatment. At that time 
the ulcers on both breasts had entirely cleared 
up, the indurations in the supraclavicular 
areas had disappeared and the right breast 
had become perfectly soft with the exception 
of an area in the center the size of an egg. 
The breast was also quite movable on the 
chest wall. The patient felt a great general 
improvement. No more treatments were given 
for five months at which time the lump in 
the right breast had become still smaller. 
Ten days’ more treatment were then given, of 
5 minutes, over the same areas as _ before. 
Ten weeks later she was given six days’ similar 
treatment. 

I saw this patient a few days ago with Dr. 
Righter. She had just returned from a long 
automobile trip, and reported that she felt 
in splendid condition. The indurated area in 
the right breast had diminished in size and 
felt like a flattened plaque of scar tissue. 


These two cases illustrate what can’ be 
accomplished with superficial lesions. In 
the next, the lesion was deeply seated. 

Case ut. Carcinoma of the uterus with 
diffuse abdominal metastasis in a young 
woman of twenty-five years of age, the mother 
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of five children. She was sent to the Wm. L. 
Clark Hospital after Dr. John Deaver had 
performed a laparotomy and found further 
operation to be impossible on account of the 
extent of the involvement. When I first saw 
her she had lost a great deal of weight, she 
was unable to eat, and vomited very fre- 
quently. Her color was pasty, and she had 
very haggard expression. There was con- 
siderable ascites. Multiple indurated tumors 
could be felt both on superficial and deep 
palpation of the abdomen. Her condition ap- 
peared to be desperate. 

Treatments were begun on January 26, 
1925, and consisted of 10 minute exposures, 
daily, for eleven days, over the right and left 
sides of the pelvis and abdomen. Large portals 
were, of course, used. After a two weeks’ 
interval she had similar treatments for the 
next twelve days. At this time she already 
showed considerable improvement. She seldom 
vomited, and she had begun to do work about 
the house which she had been quite unable to 
do for many months previously. Her abdomen 
was tapped and considerable fluid withdrawn. 
After a rest of two weeks she was given treat- 
ments for nine days. Another rest of three 
weeks was followed by treatment for eleven 
days more. By this time she was putting on 
weight, and her color was greatly improved. 
Her general condition was much better. The 
abdominal tumors were fewer and very notice- 
ably smaller. She was again tapped and 
smaller quantity of fluid obtained than on 
the first occasion. She received treatment for 
five more days in June. I saw this patient, also, 
a few days ago. She is now able regularly to 
attend to her housework and her five children. 
She is slowly gaining in weight. She no longer 
suffers from constipation. A little fluid still 
collects in the abdominal cavity, but not nearly 
so much within the past several months as in 
the preceding month. 

It is fully realized that perfection has 
not yet been attained in the treatment of 
malignant neoplasms by roentgen rays, but 
if such encouraging results can be obtained 
by the use of small fractional doses, are 
we justified in exposing our patients to 
the dangers and discomforts (both imme- 
diate and remote) of the longer treatments 
at present more generally in use? 


DISCUSSION 


Dr. Roserr E. Fricke, Baltimore. Dr. 
Morgan has presented a new concept of roent- 
gen-ray therapy which shows great promise and 
merits conscientious trial. 


lo date we have not employed the frac 
tional method in apparently curable malig- 
nancies, for two reasons. In the first place our 
experience with radium at the Howard A. 
Kelly Hospital has indicated that our best 
chance to cure Is by the initial massive dose. 
If this does not exterminate the growth, cure 
is still possible but the prognosis is distinctly 
less favorable. Secondly, our roentgen-ray 
therapy at present is conducted with a high 
voltage, high intensity water-cooled machine, 
which with heavily filtered rays gives a light 
erythema dose in seven to ten minutes. This 
shortening of the time factor obviates several 
of the disadvantages quoted in connection 
with massive dose roentgen irradiation; namely, 
the fatigue and discomfort associated with 
prolonged treatments, the systemic shock, and 
the radiation sickness with resulting exhaus- 
tion. We guard against omission of filters by 
using permanently fixed plates. 

In advanced, hopeless, malignant conditions, 
where palliation and prolongation of life is 
the main object, we have a vastly different 
proposition. Here we have had a good deal of 
experience with fractional roentgenlirradiation, 
and the result has been almost uniformly grati- 
fying. The outcome has been frequently far 
beyond our expectations. I will cite some 
recent cases. 

A patient from Harrisonburg, Va., aged 
sixty, suffered since the Spring of 1923 with 
epigastric pain and vomiting. May 26, 1924 
Dr. George G. Snarr of Winchester, Va. 
operated and found a massive carcinoma of the 
stomach with some glandular involvement, 
and performed a posterior gastroenterostomy. 
Dr. Hodges of Richmond, Va., gave roentgen 
treatments in the Summer of 1024. From Sep- 
tember, 1924 the patient suffered a great deal 
of abdominal pain and lost much weight. Dr. 
Hawthorne of Winchester, Va. referred him 
to us March 11, 1925. Dr. Kelly examined 
and found a fixed nodular epigastric mass 
measuring 10 cm. horizontally by 6 cm. verti- 
cally. I gave three series of fractional roentgen- 
ray treatments, in March, in May, and from 
August 31 to September 18, 1925. The factors 
were 240 kv., 40 ma., 50 cm. distance, filtra- 
tion I mm. copper and 1 mm. aluminum, 
large portals over the epigastrium and left 
lateral abdomen, one or two minutes every 
two days. This patient has kept up his weight, 
his blood count is good, the pain has disap- 
peared and vomiting has ceased. He complains 
only of spells of extreme weakness. The abdom- 
inal mass gradually diminished, until on exami- 
nation September 16, Dr. Kelly could find 

no disease palpable in the abdomen. 
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This case stands in marked contrast to that 
of a patient to whom I gave a massive roentgen- 
ray exposure over the epigastrium in Novem- 
ber, 1923. She vomited all food for two weeks 
following this treatment and passed away ten 
months later. 

Another patient had an advanced squamous 
cell carcinoma of the floor of the mouth. 
November 24, 1924 radium treatment was 
given; December 3, 1924 Dr. Kelly used 
electrocoagulation on the growth in the floor 
of the mouth and in a metastatic gland 
the right side of the neck. January 15, 1925 
heavy implantation of radium was carried 
out. In March, 1925, the patient was con- 
fined to a hospital with excruciating pain, 
almost comatose, able to eat very little. Dur- 
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ing April I gave a series of nine fractional 
roentgen-ray doses, 2 minutes a day, through 
the right cheek, resulting in gradual complet: 
disappearance of the pain. When last « 
amined, August 21, 1925, there was some indu- 
ration in the floor of the mouth, probably scar 
tissue; the bone was exposed; there was 
obvi lous growth, no glands in the neck, and 
no pain, as a result of the combined effects of 
radium, coagulation, and the roentgen ray. 

In conclusion, from our past good results we 
expect to continue fractional roentgen 
tion in extensive malignancies of the upper 
abdomen and of the mouth and throat; 
in Hodgkin’s disease, where for some unknown 
reason massive treatment seems to induce 
severe systemic shock and radiation sickness. 
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fj bw purpose of this paper is to bring 
before roentgenologists the incidence, 
etiology, symptomatology and especially 
the roentgenographic appearance of aneu- 
rysms of the internal carotid artery and the 
adjacent arteries of the circle of Willis. 
We intend to show that it is quite possible 
to mz ike an accurate ante mortem diagnosis 
in a certain percentage of these cases, and 
that a careful study of skull films in these 
cases may clinch the diagnosis for the 
clinician. This is in contrast with the views 
held'by Beadles* who, in 1907, basing his 
comments on the study of 555 cases of 
intracranial aneurysms which were found 
at post mortem, concluded that, “It is quite 


impossible to diagnose an aneurysm of 
any one of the cerebral arteries except in 
the most unusual circumstances.” Later 
observers, notably Cushing’ = and 
Symonds’ have been more optimistic, 


and have even made the diagnosis In a 
small number of cases. Little attention, 
however, has been paid to the appearance 


of these aneurysms as revealed the 
roentgen ray. 

Schiiller!® in his excellent monograph 
on cerebral roentgenography mentions 
that calcification may be seen in the wal! 
of an aneurysm or cyst, and reports one 
case in which an aneurysm found at 
autopsy was roentgenographed and cal- 
cium plaques demonstrated. The head had 
not been examined before death. He fails 
to specify anything characteristic in 
appearance, location or clinical findings 
which would differentiate between aneu- 
rysm and cyst. 

Heuer and Dandy’ record the most strik- 
ing case we have seen, one of large bilateral! 
aneurysms with many typical areas of cal- 
cification, but they failed to recognize it 
as such until autopsy revealed its nature. 

Stewart!! states that, “Radiography is 
of particular value in the diagnosis of 
aneurysms of the cranium, chest and 
abdomen,” but fails to give any details or 


by 


descriptions in the intracranial group. 
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Locke! reports the roentgenographic 
findings in his cases but they are arterio- 
venous aneurysms and such are not 


included in this report. 

Cushing and Symonds fa:l to mention 
the value of films exc ept in one case where 
it is reported that 

Kirby,'® however, in reporting a case, 
states that “x-ray examination showed a 
mass in the right middle cranial fossa 
eroding the sella and the floor of the mid- 
dle fossa,” but again it was not recognized 
as an aneurysm. 


‘x-rav was negative.” 


The first case diagnosed as an aneurysm 
by means of the roentgen ray, as far as we 
have found, is that one reported by Spiess 
and Pferffer,'®> an extradural 
of the internal carotid artery “‘as larg 
a child’s fist,’ visualized because of cal- 
clum in the wall. This was confirmed by 
autopsy. This case was also quoted DY 
Schiiller in 1924. 


aneurysm 


C ads 


INCIDENCE 


It is remarkable that not more has been 
written regarding the possibilities of roent- 
genological recognition of this condition 
when we consider the large number of 
cases which have been reported. Fearn- 
sides® in his excellent review of 
subject savs “the presence of a saccular 
aneurysm of one of the cerebral 
arteries at necrops\ is one of the com- 
monest of pathological findings.” He gives 
Biumi, of Milan, credit for reporting the 
first case of this kind in the literature 
1765). In 5,432 post mortems at the 
Pathological Institute of the London Hos- 
pital (1907 to 1913) 51 cerebral aneurysms 
In 44 necropsies were discovered. Twenty- 
six of these occurred on the carotids or 
their immediate branches. Osler? tn his first 
800 post mortems at the Montreal General 
Hospital found 12 aneurysms of the basal 
arteries of the brain. Lebert! collected 
records of 86 cases. He found that 47 of 
these from the carotids or the 
larger arteries immediately adjacent. The 
left internal carotid was affected more 
often than the right in his cases. Von 
Hofmann? published an account of 78 cases. 
The order of frequency of the 
arteries involved was, (1) middle cerebra 
(2) internal carotid; 3) anterior 
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municating; (4) basilar; (5) vertebral, and 
6) anterior cerebral. Beadles’ collected 
the post mortem reports of 555 intracranial 
aneurysms, 114 of which represented new 
material. Locke,!* assembled reports of 
588 cases of pulsating exophthalmos with 
post mortem findings in 50 of them. Thirty- 
two of these showed communications 
between the internal carotid and the 
cavernous sinus, 7 showed tumors, 4 had 
aneurysms of the carotid, 2. rev ealed 
aneurysms of the ophthalmic artery and 
in 4 no lesions were found. Twenty-five 
of the 121 cases he reports were roentgeno- 
graphed. Of these, 13 were reported as 


_A.carotis interna 
i 


Fic. 1. A diagrammatic representation of the relation 
‘of the intracranial portion of the internal carotid 
artery to the sella and to the second, third, fourth 


fifth and sixth cranial nerves 
from the side 


seen from above and 


negative, 5 showed foreign bodies (war 
wounds), 4 showed fracture, 2 revealed 
thinning or erosion of bone and one sug- 
gested tumor. 

Wichern® published the clinical histories 
and post mortem findings of 22 new cases, 
and concluded that aneurysms of the 
cerebral arteries are not rare but that 
the infrequency of diagnosis is due to 
the fact that they are rarely considered. 

In Cushing’s clinic there have been 4 
cases of aneurysm of the arteries at the 
base of the brain found or verified at 
autopsy in 284 post mortem examinations 
of the brain. Two other cases have been 


recognized at operation, in something 


| 
vic 
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over 1200 cases of proven intracranial 
lesions. At the same time the medical 
service has had 4 cases revealed at autopsy 
out of 904 post mortems, in 297 of which 
the brain was examined. There ts in addi- 


tion another group of cases which are 
classed as “brain tumor suspects” in 
whom the nature or character of the 


disease has not been proven, this group 

| 
eing probably half as large as the other. 
being probably half lars the otl 
There are certain of these which are 
probably aneurysms of the carotid, as 
will be shown below. 


PATHOGENESIS 


Our group of cases is too small to permit 
of any extensive pathological or etiological 
study and deductions, in face of the 
widely div ergent opinions which have been 
expressed in the literature. Five main 
factors are considered, and various authors 
place the emphasis on different ones. 
From a summary of the literature and 
our own experience, the causative factors 
are grouped as follows: (1) Degenerative 
or arteriosclerotic weakening of the arterial 
wall; (2) those due to infected emboli, 
usually endocarditic in origin; (3) trauma 
to the artery; (4) syphilis, and (5) those 
of unexplained origin which are classed 
as “congenital.” 

(1) The most common type is the one 
dee to degenerative changes in the media 
of the artery, allowing saccular dilatations 
or outpocketing. These are apt to be large 
aneurysms, frequently single, are of long 
duration with a_ history of many or 
repeated “attacks,” and are the ones 
most apt to be recognized by roentgen 
examination, due to the associated arteri- 
osclerosis and calcium deposits, with result- 
ant direct visualization on the films, or to 
their long-continued expansile pulsations 
with erosion of the neighboring bone. This 
type of aneurysm naturally occurs in 
persons of advanced years and is well 
illustrated by Case B-4. These aneurysms 


are most commonly located on arteries of 


the first order, and are frequently found 
at the point of bifurcation or branching, 


so that it is difficult and sometimes impos- 


sible to determime the 


exact point of 
origin. 


(2) fair percentage of all 


Cases 
reported are associated with endocarditis, 


and a study of the aneurysms in these 
cases on show acute changes, sometimes 
with demonstrable infection. These are 
presumably embolic in origin, of 
sudden onset, short duration and occur, 
for the most part, in young people. Other 
infections may play the ‘etiologic: il rdle 
but they are rare. 

(3) Trauma is only occasionally a causa- 
tive agent, as is presumably the case in 
the report by Kirby'® in which the films 
showed an old fracture through the base 
of the skull. The aneurysm, as revealed 
at post mortem, measured 4 X 5 cm. No 
statement was made as to the presence of 
calcium deposits in the wall of the sac. 
The factor here is evidently a tear in the 
arterial wall, due to a foreign body, a 
missile, or a fracture of the subjacent 
bone. The rupture of the wall is apparently 
incomplete, but allows an extravasation 
of blood which is walled off by the adventi- 
tia or even by the surrounding structures. 
If recovery from the initial violence 
occurs, there is apt to be organization of 
the clot, sometimes with deposition of 
calcium, again allowing direct visualization 
on the films. The signs and symptoms in 
this type of case begin with the trauma 
and either remain stationary or gradually 
decrease coincident with absorption of the 
clot. A more common sequel of trauma Is 
the formation of arteriovenous aneurysms 
which give a fairly definite clinical syn- 
drome as reported by Locke.'! Two of his 
cases are from this clinic, but are not 
included in this report. 

(4) Contrary to the findings in aneu- 
rysms of arteries elsewhere in the body, 
syphilis as an etiological factor is rare. 
In our series only one case had serological! 
or clinical evidence of syphilis. Other 
writers, since the use of the Wassermann 
test has become general, report the same 
findings, and It Is “estimated het not more 
than 5 per cent of intracranial aneurysms 
are due to, or associated with, syphilitic 
involvement. 

5) There remains a fair-sized group of 
cases, many of them in young people, 


in whom no concomitant or antecedent 
disease can be found, and in whom there is 
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no evidence of trauma or of arterioscler- may occur, due to repeated leaking of 
otic degeneration. Histological study of blood from the aneurysmal sac. Death, 
the aneurysms in these cases 


also fails to 
any known 
This group is there- 


reveal any etiological factor or 
pathological process. 
fore classed as congenital for want of a 
better name. The history and_ findings 
in this group of cases are apt to be variable 
and atypical, and the aneurysms usually) 
small.* 


SYMPTOMATOLOGY 


The most constant physical 
symptoms and those of the 
nostic value are the ones due to 
aneurysm itself, especially the 
thereof. Next in value are the “ 
hood” signs due to pressure upon the 
adjacent structures. These signs may be 
simulated by any other disease or tumor 
which happens to occur in the same loca- 
tion. Symonds" adds a third group, those 
due to the disease causing the 
but these are inconstant 
The roentgen findings 
separately. 

1. A sudden onset of symptoms ts usual, 
which is due to the rupture of the aneurysm 
or a leakage of blood through a weakened 
portion of its wall. Apecepeices headaches 
mav be present, which are apt to be throb- 
bing or pulsating in te acter on careful 
analysis. If present, there is to be expected 
a sudden exacerbation followed by gradual 
clearing up of the signs of pressure, which 
may be more quickly relieved by lumbar 
puncture as in Case A-5. With the excep- 


and 
diag- 


signs 
most 
the 

rupture 
neighb« 


aneurvsm, 
unreliable. 
discussed 


and 
will be 


tion of the fatal cases, the recovery from 
an attack is more rapid than in intra- 
cerebral hemorrhage, and the signs of 


meningeal irritation may be more marked. 
Wichern,’? and Symonds" suggest that 
these two points may be important in 
differential diagnosis. With the suddenness 
of the onset coma is noted, occurring In 
60 per cent of our cases. This may be 
transitory or prolonged, probably depend- 


ing upon the amount of extravasation. 

Subsequent attacks of varying severity 
* In reviewing autopsy protocols, it was interesting te 

how ma ny of the 297 cases had what was reported as “‘ather 

tous pat “arteriosclerosi or ‘‘degenerative cl 

eanstetions at the base of the brain. There were a number 

with cerebral hemorrh age, an ino demonstrable rup 

of origin. Cons ide ring e met 1 nly used 1 

the brain, it is possible that thin aneurysmal sacs 1 t be 

destroyed or not noticed. 


of course, may follow any one attack and in 


2 of the 8 autopsies only a single attack 
was noted, ending fatally. 
Lumbar puncture should yield a homo- 


geneously bloody fluid, if Ci sat at or 
shortly after the sudden onset or exacer- 
bation. If the puncture is done between 
attacks the fluid may be xanthrochromic. 
In our cases this was noted once twenty- 
one days after an acute onset (Case B-6) 
and once twenty-four days after an acute 
exacerbation of symptoms (Case B-5). 
It is possible that there was a slow leak or 
a gradual closing of the ruptured point as 
blood ordinarily disappears quickly from 
the spinal fluid. 

Pain is usually present, as distinguished 
fromf headache, and is commonly uni- 
lateral, sometimes referred to the neck and 
shoulder, or to the trigeminal area, espe- 
cially the upper division. The pain in the 
neck&may be associated with stiffness and 
may erroneously suggest a meningitis. 
This feature was marked in Case A-8 
and led to antimeningococcus therapy. 

Hemorrbages#beneath the retina (sub- 
hyaloid) as reported in Case B-2 may be 
important in directing the finger of sus- 
picion at the internal carotid. Hemorrhages 
in the retinae are seen more frequently 
but are of value in differential 
diagnosis, as similar areas may be found in 
injuries, local disease of the vessels, cardiac 
disease, embolism and thrombosis, nephri- 
tis, pernicious anemia, leucemia, hemo- 
philia, purpura, scurvy, septicemia, dia- 
betes, malaria, phosphorus poisoning, etc. 
The direct extension of the hemorrhage 
within the sheath of the optic nerve was 
marked in Case A-3 and also present to a 
cesar degree in Case A-4. 

. The neighborhood signs and symp- 
toms are those of pressure, usually involv- 


less 


ing the third, fourth, fifth and sixth 
nerves, less frequently the second and 
seventh, and occasionally the pituitary 


body. The outstanding feature is a unilat- 
eral ophthalmoplegia which may be partial 
or complete, external or total. We have 
not seen the internal form alone. Exoph- 
thalmos and ptosis of the upper lid are 
part of the paretic picture but should be 
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emphasized on account of their frequency. 
The various combinations of ocular palsies 
are given in the case reports and will not 
be dealt with here. The fifth or trigeminal 
nerve was involved in 6 cases. The upper 
branch most frequently suffers, being 
nearest to the course of the internal 
carotid, and gives pain and paresthesia 
or anesthesia over the forehead and 
around the eye on the involved side. The 
second or maxillary branch its less fre- 
quently pressed upon, giving similar symp- 
toms and findings over the cheek. The 
third or mandibular branch to the jaw and 
chin is rarely affected. Involvement of the 
motor fibers of the trigeminal is also 
rare, but when present may cause devia- 
tion of the jaw, and occasionally the 
tongue, to the affected side. Actual facial 
or seventh nerve palsy is also unusual. 
Decrease or loss of vision may be unilateral 


or bilateral, due to the close proximity of 


the internal carotid to the optic chiasm. 
Direct pressure usually causes unilateral 
involvement, while hemorrhage may cause 
decrease in visual acuity on both sides, 
either by pressure of the clot on the chiasm 
or by actual infiltration of the blood along 
the nerve sheaths. Choked discs may be 
noted on one or both sides, due to the same 
causes. Loss of vision, of course, may follow 
an uncorrected ophthalmoplegia, and this 
may be hard to differentiate from actual 
nerve involvement. Pressure upon the 
pituitary body 
that gland, which, with roentgen evidence 
of sellar destruction may lead to an errone- 
ous diagnosis of pituitary tumor. Strangely 


enough, one case (not included in this 
series, but reported by Cushing in_ his 


monograph on the pituitary body and its 
disorders,—Case xv) had both a pituitary 
adenoma and an aneurysm of the internal 
carotid, the latter apparently giving no 
signs and symptoms and being found only 
incidentally at post mortem. 

These aneurysms apparently do not 
become large enough to cause general pres- 
sure, but the clinical findings incident to 
increased intracranial tension are well 
marked following hemorrhages from the 
aneurysm, their suddeness differentiating 
them from the ordinary tumor cerebri. The 
general signs of pressure due to hemorrhage 


may cause dysfunction of 


Aneurysms of the Internal Carotid Artery 


are partly enumerated tn Group 1, and there 
are in addition the better known ones of 
slow pulse, high blood pressure and rapid 
respiration, often of the Cheyne-Stokes 
type. Case A-5 showed these changes well, 
presumably due to a continuous leak wht h 
ended fatally. It should be noted also that 
fever and leucocytosis usually 
any intracranial hemorrhage. 
neighborhood signs may be placed in 
Group 1 if they occur suddenly, 
cially in connection with an epileptiform 
attack. 

The signs and symptoms in this group 
depend upon the various etiological factors 
which have been previously discussed. 
In the first type, hypertension may be 
found, with the associated symptoms of 
cardiorenal vascular disease; namely, arte- 
riosclerosis, evidences of renal damage, 
dyspnea on exertion, edema of the ankles, 
cardiac enlargement, and tortuosity of 
the thoracic aorta, often with calcification 
in the arch demonstrable in vivo by the 
roentgen ray. Ophthalmoscopic examina- 
tion of the fundi may reveal the tortuous 
and engorged vessels which are so charac- 
teristic. This group includes those aneu- 
rvsms most apt to be demonstrated by 
the roentgen ray,—i.e. those of long 
duration with plaques of calcification in 
the wall. This group also occurs in the 
later decades of life when generalized 
arteriosclerosis is most common. 

The endocarditic group is apt to include 


accompany 
of 


younger people, the histories showing 
fewer attacks, usually with a preceding 
rheumatic fever or acute endocarditis. 


These aneurysms are apt to be quite small, 
may be multiple, and in all probability 
would show nothing on roentgenographi 
examination, due to their minute size 
rapid development. 

The aneurysms following trauma aré¢ 
apt to be larger than the preceding group, 
and if sufficient time has elapsed, may show 
deposits of calcium in their walls or in the 


and 


organized thrombi lining the sac. The 
causative missile or fracture may be 


demonstrated on the films months or years 
after the injury. Unless the aneurysmal! 


sac or erosion due to it can be shown, it is 
natural to suppose that theysymptoms 
are directly due to the injury. 
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Syphilis probably is not of etiological 
importance, so that other roentgen 
dence of syphilitic involvement, 
an aortic aneurysm, would weigh neither 
for nor against the diagnosis. 

Finally the congenital group is probably 
a wastebasket where cases with no demon- 
strable etiological factor may be thrown. 
We have no evidence for or against such a 
group except that no can be found 
In certain c: ases, especl. those occurring 
in young people. There are 
characteristic of this 


CVi- 


sucn as 


Cause 


no peculiarities 
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ROENTGENOGRAPHIC APPEARANCI 
The recognition of these aneurysms on 
roentgen examination is by means of (1 


calcification in the wall of the 


aneurysm, 
or (2) erosion of the bone adjacent to the 
aneurysmal sac. In the first, one can see 


thin plaques of calcium, usually semilunar 
in shape, with their convexity upward, 
lying beside the sella, or, 
aneurysm be large above the level 
of the sella, but just to one side of It. 
These are fine curvilinear shadows, sharply 
outlined, occasionally seomented, ind 
easily recognizable as being in the wall of a 
cystic or rounded structure. They are not 
to be confused with the  flocculent, 
“spongy = calcificat ion which ts seen ust 
above the sella in cr: iniopharyn; real pouch 
tumors (suprasellar 


should the 
e€, TISINg 


cysts) have 


been previously described." The curved 
shadows are also easily differentiated 
from the dense hyperostoses seen in 
meningiomas (dural endotheliomas) which 


frequently arise in the same _ location 
1.e. from the sheath of the trigeminal nerve 
or from the sphenoid ridge 
give almost identical 
except that the 
missing and the 
clearing between attacks are absent. (The 
cerebrospinal fluid will not be found homo- 
veneously 
these 
meningeal, tumors as revealed on the films, 
is one of bone production, often with 
dense spicules radiating outward and 
upw: ard, especially if the sphenoid ridge Is 
the point of origin. However, we have 
seen the appearance of calcification in the 


, and which may 
clinical 
suddenness of 


pictures, 


onset. Is 


remissions or 


xanthrochromic in 
The pathology in these, 


blood, or 
tumors. 
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wall of one of these aneurysms exactly 
duplicated by a dermoid cyst of the unci- 
nate region of the temporal! lobe. Hence 
this condition, though rare, should be 
considered until it is ruled out by the 
clinical signs and symptoms. No other 
cysts or cystic tumors have been 
encountered in this particular location 
with similar areas of calcification, but 


contain- 
eranular 
irregular 
ible upon 


there have been several oliomata 
ine calcification, which has a 
or nodular distribution, quite 
in outline, and easily distinguish: 
the films. 

he erosion due to these pulsating sacs 
is also fairly characteristic in 
It involves or may involve one anterior 
the lateral half of the body of the 
sphenoid on the same side, and a similar 
portion of the posterior clinoid. The bone 
is cleanly destroyed as in aneurysms of the 
thoracic aorta which erode the vertebra 
adjacent to it. There is no expansion of 
the pituitary with displacement 
upward and outward of the clinoids as in 
pituitary adenoma, and no_ apparent 
depression of the floor of the The 
opposite anterior clinoid is not involved 
and appears smooth in outline and normal 
in position and there is no pressure atrophy 

- forward bending of the 


appearance. 


clinoid, 


SSa4 


fi SSa 


posterior clinoid 


as is seen in cerebellar tumors with 
internal hydrocephalus, or occasionally 
in large tumors anywhere within the 


cranial cavity. Finally, there is no increase 
in the convolutional impressions, even In 
the cases of long duration. 


TECHNIOUI 


There are a few points in technique 
which may be of benefit. The usual pro- 
cedure which is standard | labora- 
tories Is used,—a spark gap of 419 to 5 


most 


inches, double screens and duplitized 
“Speed” films, a Bucky-Potter grid, and 
an exposure of 3 to seconds with 20 


\ fine-focus radia- 
oreater 


milliamperes of current. 


tor Coolidge tube is used at a 


target film distance (30 inches) than Is 
customary in most clinics, which gives 
fine detail. Stereoscopic films, of course, 


are essential. The first exposure is directed 


straight through the sella and the second 


_ 
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is from the cephalic shift, so that, when 
stereoscoped, the line of vision is directed 


slightly down upon and into the sellar 
region. If there is questionable erosion 


of one anterior clinoid as compared with 
the other, a posteroanterior film may 
be made with the ravs directed along the 
floor of the anterior fossa. In the majority 
of cases this will throw the shadows of the 
anterior clinoids into the shadow of the 


Fic. 2. A sketch of an aneurysm of the posterior cerebral 


artery after dissection (Case A-1). 


frontal sinuses where they can be easily 
compared. Many roentgenologists will be 
surprised to see how w idely separated the 
anterior clinoids are, usu ally 2 or 2.5 cm. 
If there is questionable thickening of the 
sphenoid ridge (lesser wing) a_postero- 
anterior exposure in a position half way 
between a frontal sinus and a Waters or 
antrum position may be made. This 
should throw the shadows of the sphenoid 
ridges directly across the orbits, where 
they can be more accurately compared. 
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CASE REPORTS 

Our 20 cases have been divided into (A) 
those confirmed by operation or autopsy 
and (B) probable cases, as judged by 
clinical history and findings and roent- 
genographic appearances, or both. Short 
abstracts of these cases are presented 
below. Reference numbers are given when 
the case has been previously reported. 


Proven Cases: 

Case A-t. C. H. 
surgical number 197 Seven vears ago 
a sudden attack of pain in the 
vomited. Rapid recovery. 
being tired, losing weight, and drooping of the 
left eyelid which occurred suddenly seven 
months before entry. Subsequent to the ptosis 
there was staggering, mental confusion, difh- 
culty in swallowing and one spell of coma. 

Examination showed paresis of the left 
third nerve, tenderness in the left temporal 
region, no exophthalmos, no fifth nor seventh 
nerve involvement. Mental retardation and 
incontinence were noted. Left optic disc showed 


female, 
had 
neck, and 


Complaint now of 


B., aged fifty-six, 


slight choking. Blood pressure 230, 140. Was- 
sermann reaction negative. No lumbar punc- 


ture. Clinical diagnosis was vascular disease, 
possibly aneurysm. Death occurred two months 
later. Autopsy revealed an aneurysm 3.5 cm. 
in diameter at the origin of the left posterio1 
cerebral artery, arteriosclerotic type. A large 
hemorrhage compressed the left temporal 
lobe, pons and cerebral peduncles. 

Roentgen findings were slight erosion of the 
anterior clinoid and a calcified plaque in the 
region of the basilar artery. 

Cas—E A-2. W. S. aged thirty-four, 
male, medical number 25487, brought to this 
hospital in coma, with convulsions. One month 
ago had been found unconscious and taken to 
another hospital, remained in coma fourteen 
hours. On recovery could remember nothing 
of the onset. Had a milder attack one week 
ago, sudden vomiting and persistent headache. 

Examination showed temperature 100°F., 
respiration 19, pulse 120. Urine showed 


sugar, no albumen, buttred blood cells and 
leucocytes. Blood count, 5,700,000, W. B. C. 


25,000. Both optic discs hazy, no choking, no 
hemorrhages. Sensory and motor changes could 
not be determined on account of his condition. 
Wassermann reaction negative. Blood pressure 
170/70. Lumbar puncture showed homogene- 
ously bloody fluid. Clinical diagnosis: ruptured 
aneurysm. Death occurred nine hours after 
admission. Autopsy revealed a minute aneu- 
rysm (3 mm. in diameter) on the left internal 


f 
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carotid. No 
made. 

Case A 3. a on aged thirtv-two, lemale, 
medical number 5430. Admitted in coma, fol- 
lowing a sudden vomiting attack and a “faint- 
ing spell.”” (Had taken cocaine as was het 
habit, according to relatives.) No histor ol 
any previous attacks. [Examination 
external strabismus, left eve, no 
exophthalmos. Pupils equal. Temperatu 
101.2°F., pulse 64. Urine clear. Fresh hemor- 
rhages in both fundi, involving the dise on the 
left, nasal side on the right. (These increased 
in size under observation of three hours. 
No choking. Blood pressure 188/118, increas- 
ing to over systolic) one hour later. 
Lumbar puncture (done on account of a stifl 
neck) showed very bloody fluid. Wassermann, 
blood and spinal fluid, both negative. Blood 
urea nitrogen normal. Death three hours afte: 
admission 


roentgen examination could be 


SNOW 


ptosis, no 


~ 


? 
300 


ten hours after onset 

Autopsy showed small aneurysm 
size of a pea” on the left internal carotid, wit! 
a large hemorrhage, some of the blood 
trating the optic nerves. (See reference 8; 
and 13, Case 5.) No films obtained. 


A-4. B. H., 


} 
| 


Case aged fiftv-two, female, 
surgical number 13075, came in with a severe 
headache of one week’s duration, sudden in 
onset, with vomiting, drowsiness and double 
vision. Has had “high blood pressure” for 
seven vears, headaches for one vear, with 


““pressure”’ in the back of the head, retraction 
of neck, and pain radiating down the b 
Also vomiting without 
failing \ ision and poor memory. 

Examination. Complete ophthalmoplegia 
on right (except external rectus) with 
and fixed pupil. Exophthalmos, bilateral, more 
on right. Pain over right temple and around 
eye and face, no anesthesia nor facial paresis. 
Temperature, pulse and respiration norm 
Wassermann test not done. No lumbar pu 


nausea, 


staggel 


DtosIs 


l. 


ne- 


ture. Fundi of eyes showed slight swelling of 


both optic discs on admission, and two days 
later (after a convulsion and gradually devel- 
oping coma) definite choked discs with hemor- 
rhages on the left. The diagnosis was not made 
clinically. A right-sided decompression revealed 
a subdural hemorrhage. Autopsy disclosed an 
aneurysm of the right internal carotid, 3 mm. 
in diameter, and many atheromatous beads 
on the other vessels. No erosion of bone. Blow ve 
within the sheath of the left optic nerve. Right 
oculomotor nerve compressed. 

Our plates showed a normal sella, no erosion 
and no calcification. (See 
Case 1; and 13, Case tv.) 

Case A-5. C.A.H., aged forty-five, female 
medical number 23490. Admitted in coma, 


references 12 


hours’ 
convulsions 


twenty-four 


duration, sudden onset 
with 


and vomiting. A previous 
convulsion was noted six months before, with 
loss of sight in left eye and impaired vision 
on right, both due to subretinal hemorrhages. 
For two years has had nocturia, dyspnea, 
headaches and hypertension. 

Examination showed pupils equal. Reaction 
normal, both eyes rotated upward. Fund of 


eyes showed arteriosclerotic vessels, with 
acute hemorrhages, but no choking. Blood 


pressure 140/90. Wassermann reaction negative. 
Lumbar puncture gave homogeneously bloody 
fluid, and resulted in marked mental clearing 
and complete relief of coma. Three hours 
later, however, there was another convulsion 
with coma, blood pressure 100, 
respirations rose, pulse fell, temperature rose 
rapidly and the patient died, in spite of a 
second lumbar puncture. The autopsy showed 
an aneurysm of the right internal carotid, 
1.0 X 1.2 cm. in diameter, arteriosclerotic 
type, which had ruptured. There was marked 
pressure on the optic chiasm, with displace- 
ment of the right optic nerve. 
made clinically. 

No films were secured in this case, due to the 
condition of the patient (see reference 16). 

Case A-6. Mrs. M. R., aged fifty-two, 
no number, was referred to this clinic with a 
tentative diagnosis of pituitary adenoma. She 
had had several attacks of blurred vision in the 
right eye a year before, with a sudden loss of 
vision, and pain down the right side of neck at 
the same time. The urine showed a trace of 
albumen, and a few casts. Wassermann reac- 
tion negative. No diagnosis was made, except 
that it was not a pituitary adenoma, and 
she was sent home. A month later there was a 
sudden severe headache, transient diplopia and 
a questionable weakness of the left arm and 
leg. A right frontal bone-flap was turned down 
by a neurological surgeon, disclosing ‘‘a pink 
tumor arising from the sphenoid ridge, soft 
in consistency, and undoubtedly a glioma.” 
No attempt was made to remove it. Two weeks 
later she died suddenly, and the autopsy 
revealed an aneurysm of the right internal 
carotid, 2 cm. in diameter, which had ruptured. 
It compressed the pituitary body and the 
chiasm, almost cutting off the right optic 
nerve, and had partly eroded the sella. 

Roentgen examination, as reported by Dr. 
Eugene Caldwell, showed erosion of the right 
half of the posterior clinoids. No films were 
made here. 

Case A-7. A. S., aged twenty-six, female, 
surgical number 6433, was admitted because 
of a severe right-sided headache, sudden onset 
seven weeks previously, with a concomitant 


rose to 130 


Diagnosis not 


130 Aneurysms of the 
ptosis of the 
and vertigo. 

Examination showed a complete ophthal- 
moplegia on the right, loss of the corneal 
reflex, a large fixed pupil, and enophthalmos. 
There was sensory loss over the right fifth 
nerve area and deviation of the jaw to the 
right. Blood pressure on two occasions was 
170/110 and 200/112. Lumbar puncture nega- 
tive. Wassermann (blood and spinal fluid) both 
negative. Fundi of eyes normal. Clinical diag- 
nosis meningioma trigeminal nerve she: ith. 
Operation disclosed an aneurysm “the size of 
a walnut.” Death occurred nine months later 
after a progressive down-hill course. A single 
glass plate showed a normal sella, but there 
were faint areas of calcification beside it 
(see reference 9; and 13, Case 3). 

Case A-8. J. S., aged thirty-five, male, 
medical number 12604, had a twelve days’ 
history of severe occipital headaches, beginning 
sudde nly, with vomiting, fever, one convulsion 
and several delirious spells. Examination 
showe = pupils normal, no paralyses or paresthe- 
sias. Fundi of eyes showed slight blurring of 
the right optic disc. Because of a stiff neck, 
positive Kernig and Babinski and 
increased reflexes, with the fever, lumbar 
puncture was done, releasing bloody fluid under 
increased pressure. No growth was obtained, 
but as there was a mild epidemic of cerebro- 
spinal meningitis, a course of antimeningococ- 
cus serum was started. Wassermann reaction 
negative. Subsequent lumbar punctures, four 
in number, yielded bloody fluid. Death 
occurred during a convulsion. The autopsy 
revealed a small aneurysm at the origin of 
the right anterior cerebral artery, 6 X 7 mm. 
in size, with blood clots and a diffuse hemor- 
rhage around it and into the ventricles and 
the brain itself. The vessels were not diseased. 

As the patient had been isolated, no roentgen 


right eye-lid, diplopia, vomiting 


examination was made (see reference 13, 
Case 6). 

Case A-o. F. S. W., aged fifty-eight, 
female, surgical number 22647 d complained 


of two severe attacks of pain involving the 
right forehead, eve and face, sudden in charac- 
ter, one year and eight weeks ago respectively. 
The history, however, showed several transient 
attacks of diplopia, the first one ten years 
ago. Examination showed exophthalmos, pare- 
sis of the external rectus, anesthesia of the 


cornea, a small sluggish pupil and _ paresis 
of the masticatory muscles, all on the right. 


Fundi of eyes were normal. Blood pressure 
150/90. Wassermann reaction negative. No 


lumbar puncture. Clinical diagnosis was men- 
ingioma of the right trigeminal sheath. Opera- 
tion, however, revealed an aneurysm of the 


Internal Carotid Artery 


right internal carotid. After placing a ligature 
the sac was opened and the laminated clot 
removed, in an attempt to do an aneurysmo 
rhaphy. A gush of blood necessitated tying thi 
ligature, the cavity was filled with muscle 

the sac sewed up. A left hemiplegia ensu 
which gradually cleared up with a part 
return of sensation, and the patient was « 
charged two months after operation, walk 
with the aid of a cane. She died at home s 
months later, autopsy revealing an aneurysi 
3.5 cm. in diameter. There was marked erosi 
of the sella and considerable 
right hemisphere. 

Roentgen examination — before — 
showed definite erosion of the right side of th 
sella, including anterior and posterior clin: 
but calcification. 
revealed nothing further. 

Case A-10. Mrs. W. W., aged sixty-nine, 
not admitted to the clinic, but seen in consul- 
tation outside by Dr. Horrax. Her histo: 
showed a questionable attack of rheumatic 
fever, and a definite respiratory infection, the 
latter just preceding her present illness. T! 
began with a marked pain in the right eve an 
between the eyes. A month later she sudden! 
fell to the floor unconscious. A second attach 
was ushered in by a sudden pain in the right 
eye, occiput and neck, nausea and vomiting 
and an irregular pulse. She remained stuporous 
longer than usual (several months). Examina- 
tion showed ptosis of the right eyelid, pares 
of the oculomotor nerve and a fixed pupil o1 
the right. Ophthalmoscopic examination w 
difficult because of cataracts, but no hemor- 


necrosis of thi 


Postoper: itive filn 


rhages or choked disc were seen. Definit: 
impairment of sensation was noted over the 


right trigeminal distribution. Urine clear. No 
Wassermann test done. Pulse 50 to 120. Blood 
pressure not noted. Lumbar puncture urge 
but refused by the patient. Clinical diagnosis, 
aneurysm of the internal carotid (Dr. Horrax 
During a third attack, two years after the first 
one, the patient died. Autopsy disclosed ar 
aneurysm 2 cm. in diameter, apparently arising 
from the posterior cerebral artery. It had 
ruptured, and there was an extensive hemor- 
rhage over the surface of the brain. 

Roentgenograms of the brain post morten 
showed no demonstrable calcification. 

Case B-1. Mrs. D., aged sixty-eight. Not 
admitted to the clinic but seen in consultatio: 
with Dr. Mixter. Her history appears quit 
typical, with pain on the right side of the face, 
buzzing in the right ear and diplopia six years 
ago. Since then there have been unilatera 
headaches, failing vision on the right, pain i 


the right cheek, bleeding from the right nostril, 
sound in the right ear 


and lately a “peeping” 
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svnchronous with the pulse beat. Examinatior 
showed complete third nerve palsy on the right, 
ptosis of the lid, right fifth nerve involvement 
sensory and motor), but no changes in the 
retinae. Blood pressure and later 
120, QO. Wassermann reaction negative. Urin 
Blood normal. puncture not 
done. Clinical diagnosis aneurysm right intern 
carotid. 


[50 QO 


clear. umbal 


) 


Roentgenographic examination (by Dr. R. ¢ 
Stewart of Lowell, Mass. 
tinct curvilinear shadow rising from the right 
middle cranial fossa well above the sella, forn 
ng almost a complete circle 
being calcification in 
structure. 
internal carotid artery. 

Case B-2. G. W. B., 


number 36065, 


showed a very dis- 


and apparent 

a cyst wall or in a cysti 
Diagnosis, aneurysm of the right 
aged filty-four, male, 
had al sudden 
right frontal headache six weeks before entry, 
with a sudden ptosis of the right evelid a week 
later. 
vision in the right eve followed by unconscious- 


surgical sever 


[wo davs before entry there was loss « 


ness, also sudden in onset. There was a history 
of rheumatic fever ten years ago. 

Examination showed complete third nerve 
paralysis on the right, with a dilated fixed 
pupil. The left sixth nerve weak. No 
exophthalmos. Urine was clear at first, later 
showing a trace of albumen, and a few casts. 
Blood urea nitrogen 22 mgm. per 
Blood pressure 205/115. Fundi of eves showed 
subhyaloid hemorrhages, no choking, right 
dise blurred. Lumbar puncture gave homogene- 


was 


[op Cc. 


ously bloody fluid, five days later brownish 
fluid ‘“‘containing old blood.” Wassermann 


blood and spinal fluid) negative, and again 
negative after a provocative test. 

The patient was discharged improved and 
died outside two years later. No autopsy was 
performed. 

Roentgen examination normal 
sella, no erosion of the clinoids and no plaque 
of calcification. 

Case B-3. W. R. B., aged fifty-one, male, 
medical number 19721, admitted in 
dazed semicomatose state, following a sudden 
acute headache twelve before, with 
projectile vomiting, coma, anuria for twenty- 
four hours, and convulsions. There had been 
infrequent temporary headaches, occipital, 
with buzzing in the ears, for the past year. 

Examination showed ptosis and exophthal- 
mos on the left, with a third nerve palsy. Left 
pupil dilated and fixed. No fifth nerve involve- 
ment. Fundi of eyes showed slight choking of 
the left disc. Pulse 60, temperature 99° to 
101°F., respiration Cheyne-Stokes type. 
Condition improved after lumbar puncture 

which yielded bloody fluid) and the pulse 


showed a 


Was 


davs 


) 


rose to 100, with disappearance of the head- 


ache. Ocular movements returned but the pto- 


Wassermann blood) 
fluid, double plus. Patient 
charged to the out-door department and 
well a vear later. 

Skull films No. 26499 
vascular channels in 


sis remained, negative, 


spinal was diIs- 


was 
showed increased 
cranial vault, no 
erosion of the sella, and plaques of calcification 
in the region of the basilar artery. 

Case B-4. F. K., 
female, surgical number 18735, 
with a history of 
Twenty 


the 


aged seventy-seven, 
was admitted 
than the 


longer duration 
partial 


ago tl 


vears ere Was 


Fic. 3. Roentgenogram of the sella in a case of aneurysm 
of the internal carotid, showing the characteristic 
semilunar areas of calcification (Case B-4). 

ptosis of the right lid, with periodic attacks of 
pain in the right fifth nerve area ever since. 
Che right external rectus was suddenly par- 
alyzed chirteen years ago. Five years ago there 
was a sudden headache with pain in the right 
eye. At examination there right ocular 
palsy with extreme internal strabismus, no 
ptosis. Pupil fixed. Sensory loss over all three 
divisions of the right fifth nerve, and a right- 
sided hemiatrophy of the face. Blood pressure 
230/120. No lumbar puncture. Fundi of eyes 
showed marked Discharged, 
no operation. A year later she reported several 
severe attacks of pain, sudden onset, gradually 
disappearing. Ocular and trigeminal involve- 
ment stationary. 

Roentgen films (No. 28618) showed charac- 
teristic findings,—erosion of the lateral half 
of the sella, with large semilunar areas of calci- 
fication beside it, rising above the level of the 


clinoids. 


was 


arteriosclerosis. 


ng 
: 
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Case B-5. A. A. W., aged forty-four, 
female, surgical number 21178, was admitted 


because of a sudden attack of unconsciousness 
with vomiting. There was a persistent head- 
ache following this, with pain radiating to the 
neck. 


Calcified plaques in aneurysm 


‘ 
‘ 
‘ 


Fic. 4. Diagram of Figure 3 to show the location and 
character of the calcified plaques in the wall of the 
aneurysm. 


Examination showed ptosis of the right lid, 
no exophthalmos or ocular palsies. 
eyes showed bilateral choked discs with hemor- 
rhages. Blood pressure 172/90, later 148/92. 
While under observation there was an epilepti- 
form attack, blood pressure rising to 204/96, 
temperature to 102.2°F., and lumbar puncture 
vielded a homogeneously bloody fluid. 
Twelve and twenty-four days after the attack 
the spinal fluid was still xanthrochromic. 
The patient gradually improved and was 
discharged without operation. 

Skull films (No. 32651) showed no char- 
acteristic changes. 

Case B-6. J. Z., aged fifty, 
gical number 13554, complained first of 
stiffness in the neck. Two days later there 
was a sudden right frontal pain, then ptosis 
of the right eyelid, strabismus and diplopia. 

Examination showed a total oculomotor 
palsy on the right, no sensory disturbances. 
Spinal fluid was homogeneously bloody, 
and twenty-one days later xanthrochromic. 
Fundi of eyes showed nothing abnormal. 
Wassermann reaction negative. Ptosis and 
heachache improved under rest but later 
recurred. Discharged unimproved, no opera- 
tion. Two years later condition 
stationary. 

Skull plates (No. 19847), showed no erosion 
of the sella or abnormal calctum deposits. 

Case B-7. J. L., aged sixty-four, female 
surgical number 23451, was seen first in the 
out-door department. She was sent in because 
of severe headaches, insomnia, nervousness, 
mental deterioration and several epileptiform 
attacks. The history is unreliable on account 


male, sur- 


was 


Fundi of 
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of the 


but a 
relative and her physician told of attacks of 


patient’s mental difficulties, 
unconsciousness associated with convulsions, 
lasting fifteen minutes to two hours. There is 
apparently an aura but no memory of the 
aura or attack afterward. 

Examination showed an internal strabismus, 
both pupils large and irregular and reacting 
poorly. Ocular movements suggest weakness 
of the external recti. No ptosis or exophthal- 
mos. No fifth nerve involvement. Blood pres- 
sure 107/90. Ophthalmoscopic examination 
impossible on account of early cataracts. Heart 


enlarged, aorta quite tortuous. Wassermann 
reaction negative. Urine normal. Lumbar 


puncture gave clear fluid under no tension 
attack three months ago). 
cerebral arteriosclerosis. 

Roentgen examination (No. 36452 
erosion of the lateral half of the posterior 
clinoid, with two curved shadows of calcifica- 
tion, one beside the sella and the other over 
it. Findings suggested an the 
internal carotid. 

Case B-8. M. G., aged sixty-two, 
medical number 25551, is now on the 
service under observation. She t 
hospital five years ago with a pain in the lef 
face and neck, bilateral deafness, and a | 


last 
Clinical diagnosis 


she wed 


aneurysm ol 


temale, 
medical 
was In 


facial paralysis. Since then there was a sudden 


Fic. 5. Case B-1. Large seminular areas of calcification 
rising above and to the side of the pituitary fossa 
Note erosion of anterior clinoid. (Roentgenogram b 


Dr. R. C. Stewart of Lowell, Mass.) 

diplopia lasting three months. She now has a 
left facial paralysis, bilateral deafness (dura- 
tion thirty years), generalized arteriosclerosis, 
and a pulsating mass at the angle of the left 
jaw. Blood pressure 225/100. Wassermann 
reaction negative. Fundi of eyes show arterio- 
sclerotic vessels and some exudate. 


Tempera- 
ture normal. Pulse varies from 


60 to 


| 
Sphenoi al 
Stnus / 
4 
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Clinical diagnosis aneurysm 
of carotid in neck, and questionable aneurysm, 
intracranial portion. 

Skull films (No. 19555), show no erosion of 
the sella. There is calcification in both internal 
carotids which can be traced throughout their 
entire intracranial course. At their first forward 
bend there are bilateral bulges so that the 
artery rises above the level of the center of the 


al teriosclerosis, 


pituitary fossa. Findings are compatible with 


small bilateral aneurysms of the internal 
carotids. 

CasE B-o. A. B., aged thirty, female, 
medical number 25589, is also on the ward 


under observation at present. Six weeks ago 
there was a sudden attack of nausea, vomiting, 


and headache, followed. by general malaise, 
with a similar attack three weeks later, the 


headache predominating, and two days aft 
that a convulsion. 


el 
Examination showed a _ stiff neck, a slow 
lateral slight fever, rapid pulse, 
a leucocytosis of 26,000, and a blood pressure 


nystagmus, 


of 165/110. Fundi of eyes showed hyperemia 
and engorged veins suggesting obstruction on 
the nasal side. Wassermann (blood and spinal 
fluid) both negative. The spinal fluid showed 
bright red blood two days after the first attack, 
again three days after the convulsion, and was 
respectively “wine-colored” and then xanthro- 
chromic thirteen days and twenty-eight days 
later. The clinical impressions were pachymen- 
ingitis hemorrhagica, ruptured aneurysm, or 
ordinary hemorrhage. 

Our films showed erosion ol the right half of 
the posterior clinoids and calcified areas in the 
course of the internal carotid. 

Case B-10. 


C. L., aged seventy-two, female, 
medical 


number 25608, also on the ward 
at the present writing, has a long history of 
hypertension, known for ten years, and 
evidences of chronic nephritis. She was on the 
surgical service eight years ago for osteomye- 
litis of the hip. Her history is not characteristic, 
being essentially that of hypertension. 
Examination 


showed retinitis, enlarged 


heart, blood pressure varied from 230/90 to 
275/130. Temperature and pulse normal. Fundi 
of eyes showed retinal arteriosclerosis and 
retinitis, with hemorrhages. Wassermann reac- 
tion negative. No lumbar puncture. 

Roentgen examination (No. 6326) showed 
erosion of the right anterior clinoid, with 
calcification in both internal carotids, and the 
basilar arteries. The carotid in the neck also 
showed marked calcification. Findings indi- 
cated a cerebral arteriosclerosis, and possibly 
an aneurysm causing erosion of the clinoid. 
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DISCUSSOIN 


These cases show several! interesting 
points which should be stressed: (1) The 
striking similarity in the histories and 
physical findings, the details of which have 
already been enumerated; (2) the pre- 
dominance of the arteriosclerotic or degen- 
erative group, the occasional occurrence 
of unexplained aneurysms (“‘congenital’’), 
and those of embolic or mycotic origin, 
and the extreme rarity of anything sug- 
gesting syphilitic involvement, and (3) 
the value of the roentgen examination In 
the diagnosis of this condition. Statistics 
of positive roentgen diagnosis are unfair, 
because se\ eral of the pro\ ed cases were 
seen in the days of glass plates and 
uncertain tubes. However, we have 
roentgenographed all of the autopsy speci- 
mens we could find and several of the most 
promising ones showed no calcification. 
It might be justly said that in 25 per cent 
of the cases in which skull films were 
secured the diagnosis was possible from 
the roentgen examination and that in 
another 25 per cent our findings would 
support the clinical impression. In Group 
A, no examination was made in 5 of the 
10 proved cases. In the remaining 5 one 
was frankly negative, one was definitely 
diagnostic and 3 showed changes which 
might be important or not, depending 
upon the history. In Group B, of 10 
probable cases, all of whom were roent- 
genographed, 6 present appearances on 
the films which lead to a presumptive 
diagnosis of aneurysm, 3 are _ frankly 
negative and one is questionable. The 
predominance of positive findings in the 
latter group is probably due to two 
factors: (1) Having recognized this con- 
dition as a clinical entity with definite 
roentgen evidence in certain of the cases, 
we are on the watch for it, and (2) the 
present day films give us so much detail 
that we are enabled to see the changes 
when they do occur. 


CONCLUSIONS 


1. Aneurysm of the arteries at the base 
of the brain is not a rare condition. 
2. It is possible to make an ante mortem 


diagnosis of aneurysm of these cerebral 
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arteries from the history, clinical findings 
and roentgenographic evidence. The two 
methods should be carefully coordinated 
and the value of each estimated before 
arriving at any conclusion. 


3. Prognosis may be estimated more 
accurately in those cases which have 


positive roentgen findings, qualified by 


the type of lesion and the duration of 


symptoms. 

4. No definite form of therapy has been 
established, although in one patient, in 
whom the lesion was unexpectedly exposed 
at operation, an aneurysmorrhaphy was 
attempted. 
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CONGENTTAL DIAPHRAGMATIC HERNIA 


WITH A REPORT OF SEVEN CASES WITH AUTOPSIES 
BY ARTHUR S. UNGER, M.D., AND MORTIMER D. SPEISER, M.D. 
RI 
S early as 1698, Riverius reported a_ result. Klebs reports case where the 
4 case of congenital hernia of the dia- diaphragm was totally absent and yet 
phragm. In 1899 Grosser compiled a series the child lived for six years. However this 


of 433 cases in which a congenital origin 
could be demonstrated in 232. Due to 
roentgen ray, this condition is at present 
easily diagnosed, but prior to 1908 Arns- 
parger states that the condition had not 
been recognized during life in more 
10 Instances. 

Diaphragmatic hernias, like those in- 
volving any other portion of the abdom- 
inal parietes, are simply protrusions ol 


4 
tne 


one or more of the abdominal viscera into 
the thoracic cavity, through a congenital 
or acquired opening. These hernias may 


be true or false, depending upon the pres- 

ence or absence of a sac. 

VARIETIES OF CONGENITAI 
HERNIAS 


DIAPHRAGMATI( 


Her- 


most 


1. False Congenital Diapbragmati 
nia. This variety by far the 
common and according to Lupman con- 
stitutes 87 per cent of the congenital 
hernias. The hernial contents pass directly 
through a congenital opening or through 
a dilated normal opening. 

11. True Congenital Diaphragmatic Her- 
nia. These differ from the previous group 
in that this variety has a definite sac usu- 
ally made up of a thin layer of pleura and a 
layer of peritoneum, which lavers precede 
the hernial contents into the thorax. 

11. Diaphragmatic FEventration. This 
term was applied by Petit in 1790 to the 
condition of chronic, idiopathic, unilateral, 
elevation of the diaphragm described by 
him. 


IS 


ETIOLOGY 

The false congenital diaphragmatic her- 
nia results from an impediment of the 
normal closure of the diaphragm during 
intrauterine life. An opening of variable 
size admitting communication 
thoracic and abdominal 


between 
the 


IS 


cavities 


is not the rule, for the opening is usually 
much less extensive. 


There are certain regions of the dia- 
phragm that are commonly the site of 
congenital hernias due to an arrest or 


defect in development: 
1) Larrey’s space or foramen Morgagni, 


which is a triangular area between the 
pars sternalis and pars costalis of the 
diaphragm; 

2) Foramen Bochdaleki. This is the 


common site and it Is a space on either 
side between the pars vertebralis and pars 
Grossnitz has shown from a 
study of comparative anatomy that this 
area is the last portion of the diaphragm 
to be closed and he found that small defects 
invariably in this situation. The 
larger the opening, the greater is the 
involvement of the lateral and finally of 
the ventral areas of the costal portions of 
the diaphragm. In extreme cases almost the 
entire half of the diaphragm may be 
missing, only a vestige of muscle extending 
from the sternum laterally and to the chest 
wall, remaining. This simulates the case 
reported by Klebs. The various grades of 
congenital defect therefore may be 
regarded as different degrees of arrested 
development. 

Of the various theories advanced to 
explain the influences operative in fetal 
life, in restricting the normal closure of the 
diaphragm, that given by Laterjet and 
Jaricot is perhaps the most plausible 
one. They state that since that portion of 
the diaphragm that is the last to close, 
is the most poorly vascularized, only a 
slight degree of abnormal pressure here 
would suflice to nutritional dis- 
turbances with a resulting arrest of devel- 
opment. The left half of the diaphragm ts 
the side most commonly involved. Eppin- 
ger gives the following statistics: 


stalis. 


occur 


IS 


cause 
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7 


Right Left 
Hernia spura 34 527 
Hernia vera 2! 53 
Eventratio 2 15 


Other authorities give a ratio of 8 to 
1 for left-sided hernias as compared to 
those involving the right side. The prepon- 
derance of left-sided hernias may be 
accounted for by the presence of the liver 
on the right side lying in close proximity 
to the diaphragm shielding any defect 
that may exist and in addition playing the 
part of a bulwark to defend the right side 
of the muscle during development from 
any undue pressure from below. There are 
in addition two fibrous bands at the right 
side of the diaphragm which do not exist 
at the left, thus further strengthening the 


right half of the muscle. The left half of 


the diaphragm is distinctly weakened from 
the beginning by two distinct pouches, 
namely, a pouch for the spleen and the 
other, the cul-de-sac for the stomach to 
rest in. In addition, most of the natural 
foramina are in the left half of the dia- 
phragm, which factor also plays its part 
in further weakening that part of the 
muscle. 

Where the size of the natural foramina 
are excessively large, hernias may also 
develop and add to the number of sites for 
congenital diaphragmatic hernias. 

(3) The opening through which the 
sympathetic nerve passes may be the 
site of a hernia. Bowditch reports but two 
such cases in his “Treatise on Diaphragm 
Hernias.”’ 

(4) At the hiatus esophagus, where the 
surrounding musculature of the diaphragm 
is loosely attached to the esophagus and 
where in addition, the foramen may be 
exceedingly large; only 3 such cases have 
been reported by Bowditch. 

Hans Eppinger summarizes the eti- 
ological factors for congenital hernias as 
follows: 

(1) Embryological defects of the dia- 
phragm as arrested development of a 
portion. 

(2) Excessive 
foramina. 

(3) Weakness of muscular layers, etc. 


size of the natural 
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In the second variety of congenital 
diaphragmatic hernias, namely, the true 
congenital hernias, the same etiological 
factors have been at play but there was a 
congenital arrest of development occurring 
at a later period than in the preceding 
group. The weakest portion of the mem- 
branes, namely, the most recently closed 
is the site for the thoracic protrusion and 
since It is as yet, too early for a growth of 
muscle sufficiently strong to resist the 
pressure, a true hernia with its sac of 
peritoneum and pleura ts the result. 

As regards the aperture of diaphragmatic 
hernia, the rounded, oval or semicircular 
tendency is very manifest and has been 
repeatedly observed. The anatomical 
structure of the diaphragm will explain 
this very satisfactorily. Because of the 
circular direction of the muscular fibers, 
their contraction would tend to produce a 
rounded aperture modified perhaps by 
other circumstances such as the degree 
of deficiency into an oval or semicircular 
opening. 

CONTENTS OF THE 

Lacher states that ever\ abdominal! 
organ excepting the genitals, bladder, and 
rectum, have been found at least once 
within the thoracic cavity. Bowditch 
gives the following statistics: 


HERNIA 


I hor iX 
Organs Found tn Chest we 
Left Right 
Stomach ; 34 4 6 
Large intestines 26 Ps 
Small intestines, part 21 
Liver, whole or part 8 7 
Gall-bladder 
Pancreas 4 2 
Spleen 11 2 
Omentum 24 3 3 
Mesentery I I 
Kidney 2 
SYMPTOMS 

The symptoms of a congenital dia- 
phragmatic hernia are very variable, 
for, in some cases, symptoms may 
come on soon after birth, while in 


others, there may be no complaints what- 
soever and the patient may reach adult 
age before the condition is discovered, in 
many instances accidentally. 
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In Cases 1 and v reported below, the 
symptoms came on very soon after birth. 
In Cases 1 and it the children were 
approximately one year of age before any 


symptoms came on. Case Iv Is an adult 
whose occupation was that of a black- 
smith and even under such conditions 


he had not complained until he reached 
the third decade of life. Case vu is a 
woman who up to the present time has no 
complaints whatsoever. 

In giving a general discussion of the 
symptoms that may occur with a con- 
genital diaphragmatic hernia it is probably 
best to divide the subject up into symptoms 
before, and during the fatal attack. 

Previous to Fatal Attack. The symptoms 
may be entirely absent, they may be very 
mild and simulate some gastric disturbance 

1 they may be grave and terminal. 

Dyspnea is a rather common complaint 
in these cases and the degree is dependent 
upon the amount of pulmonary compres- 
sion. From the cases of Bowditch there is 
enough evidence to prove that the greatest 
degree of hernia may exist on one side 
and the patient may be muscular and able 
to do the hardest work, though liable at 
times to attacks of dyspnea accompanied 
by evanosis. In two of those cases Bowditch 
states that the patients were very muscu- 
lar. In Case tv reported below, the patient 
was also very well developed and muscular. 
This fact is quite in accordance with what 
is seen in other conditions where the 
disease consists of a merely local disturb- 
ance without the constitution being neces- 
sarily affected. One can therefore conclude 
that although these patients are suffering 
from diaphragmatic hernia and may have 
at times troublesome and dangerous symp- 
toms, nevertheless when they arrive at 
adult age, there is nothing to prevent a 
full development of the muscular 
adipose tissue. However this 
follow in children, for they 
very thin and underdeveloped. 

The gastric symptoms that some of 
these patients complain of may be just 
“weakness,” liability to oppression, full- 
ness after eating, or nausea and vomiting. 
The tendency to vomit usually commences 
soon after birth and continues with more 
or less frequency until the fatal attack. 


and 
not 
usually 


dk eS 
are 
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In all the cases where gastric symptoms 
were noted, autopsy or roentgen examina- 
tion revealed the stomach either wholly 
or partly in the chest. Abdominal pains 
or colics were often associated with the 
above gastric symptoms and they were 
usually very violent. The colic would 
occur irregularly or very frequently follow- 
ing the ingestion of excessive amounts of 
food. The pain was usually located in the 
upper abdomen near the diaphragm or else 
it would be referred to the site of the 
stomach. 

Svmptoms During the Fatal Attack. If 
the symptoms occur very soon after birth, 
it will be noticed that the breathing Is very 
shallow and the infant is cyanotic. Artifi- 
cial respiration may be tried in the hopes 
of producing resuscitation, but there is 
not much improvement and at times it 
may even aggravate the existing manifes- 


tation. The cry is very weak and the 
child may even develop convulsions 
thereby simulating some cerebral con- 
dition such as trauma and hemorrhage 


occurring during the labor. 

In older individuals during the fatal 
attack they may show short and quick 
respirations, panting, interrupted breath- 
ing or frequent and very labored breathing. 
Hiccough which is supposed to be a symp- 
tom indicative of disease of the diaphragm 
occurred in only one-third of the 
reported. 

The voice may show changes due most 
likely to pressure very high up on the 
trachea. In one of the reported cases where 
the voice had a pecular tone to it, the colon 
filled with meconium was pushed between 
the aorta and the spine and pressed upon 
the trachea as high up as the first rib. 

Vomiting may also occur and help close 
the scene. The vomiting may be gastric 
and even fecal. In these patients there Is 
most often a strangulation of the stomach 
alone or stomach and intestines. 

It is during this fatal attack that we 
most often find the patient presenting all 
or some of the signs of shock, although in 


Cases 


some instances a patient will go into 
shock during some of the more severe 


previous attacks. 
Physical Signs. If the patient is a new- 
born baby there may be great difficulty in 
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eliciting any positive physical signs except 
that the heart may be pushed over some- 
what to the right. In older patients, in 
addition to a displacement of the heart, 
there may be a hyperresonant note over 
the chest occupied by the hernial contents, 
the breath sounds may be distant and one 
may hear various gurgling and _ tinkling 
sounds. Litten’s sign may also be absent. 


REPORT OF 


Case 1 Male baby delivered after an 
uneventful labor, by Dr. Speiser. The total dura- 
tion of the labor was only ten hours. Imme- 
diately after the delivery of the child, there was 
a delay in the onset of respiration. Mucus in 
the mouth and pharynx was removed and then 
artificial respiration was begun, when we found 
that slapping its soles and buttocks did not 
produce the desired effect. The child began 
to breathe and finally cried, but it was a weak 
cry. [The cyanosis which was present immedi- 
ately after birth, cleared to a moderate degree. 
The child did not get any worse nor did i 
improve any until seven hours after delivery 
when the breathing became more shallow and 
the cyanosis increased considerably. Artificial 
respiration was again instituted with a lung- 
motor and the breathing became just a little 
improved as did also the cyanosis, but the cry 
was still very weak. This improvement lasted 
only half an hour when all symptoms became 
aggravated and the child expired. 

Roentgen Findings. Upon roentgen exam- 
ination we were able to see the contents of the 
abdominal cavity protruding into the chest. 
The lungs were apparently entirely on the right 
side, compressed into a small area occupying the 
right apex of the chest cavity. Trachea and 
bronchus were apparently normal, the right 
bronchus having three bifurcations and the 
left two. The heart was apparently normal in 
size and shape and displaced into the right 
chest cavity. The esophagus was normal in 
position, shape and size. 

The left chest cavity was occupied by the 
stomach, small gut and practically the entire 
colon. The left diaphragm showed a deficiency 
through which the viscera protruded. The right 
half of the diaphragm was apparently normal. 

The abdomen contained the liver, lower por- 
tion of colon, sigmoid and rectum. The bismuth 
injection of the abdominal viscera confirmed 
the above findings with apparently a malfor- 
mation or defect in the diaphragm and position 
of the greater part of the gastrointestinal tract. 

Autopsy. (Dr. Cotter.) Infant—weight 
about 8!4 pounds, well nourished, no bruises 
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or scars, 
in. 

On opening the chest, most of the abdomir 
organs were found filling the entire left chest 
and part of the right side of the chest. 

Right side: Lungs, three small 
found filling a small part of the posterior chest. 


mortis set 


hy postasis present, 7 igor 


lol es we»re' 


Left side: Left lung, two minute embryonk 
buds could be seen coming from the tracheal 
hilus. 

Heart: Normal size, pushed to the o| 
side of the chest and apex pointing to thi 


left. Fetal circulation is still present. 


Stomach is in left chest just above the left 


diaphragmatic wall, normal in size. Entire 
small intestine surrounds the stomach, and 


fills the left and part of the right chest. Spleen 
was found lving between the intestines in the 
left chest. It consisted of two parts 
accessory lobe. The ileocecal junction was at 
the diaphragmatic opening where an elongated 
appendix extruded. In the left leaf of the 
diaphragm was a more or less circular opening 
which was bounded posteriorly by the 8th, 
oth, roth and 11th ribs and anteriorly by a thin 
rim 1.5 cm. of diaphragm. Through this 
opening the abdominal contents protruded. 
The right leaf of the diaphragm was normal 
in size and shape. 


Liver was enlarged and ptosed. The gall- 
bladder reached the level of the umbilicus. 
Kidneys: Right, fetal lobulations present, 


normal in size and freely movable 
abdomen; left, normal and fixed. 

Ureters: Right, kinked; left, 
led to the trigone of the bladder. 

Bladder: Normal. 

Thymus: Normal in size and position. 

Brain: Normal. 

Cause of Death: Asphyxiation and cardiac 
failure, due to pressure of herniated abdominal! 
contents on the heart and lungs. 

Case u. (From City Hospital, 
Island.) 

July, 1921. H. G., aged one year and three 
months. This child had been admitted to the 
hospital with a diagnosis of congenital syphilis. 
The child appeared very pale but no dyspnea 
nor cyanosis was present. It was fairly 
nourished and well developed. 

Physical examination was negative until the 
chest was reached where impaired resonance 
and a diminution to absence of breath sounds 
were elicited over the left lower chest both 
anteriorly and posteriorly. In the abdomen 
both liver and spleen were very much enlarged. 

The child expired one day after admission. 
The Wassermann test was negative. 

Autopsy. (Dr. Benj. Schwartz, deputy chief 


about the 


Both 


normal. 


Welfare 


well 


medical examiner.) 


« 
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Body ts that of a white, male child appeari 
to be about the age given. Height 2 ft., 61 in. 
weight by scale 1614 lb. Hair, brown. Rigor 
mortis present in jaw and lower extremiti 
absent In upper extremities. Hypostasis devel- 
oped. Pupils equal normal in width. 


Feeth: | jaw, 


four incisors present, 
first bicuspid right and left of upper jaw are 
erecting, lower jaw, two median incisors, all 


other teeth absent. 
Chest: Somewhat 
Abdomen: Peritoneal cavity free 
Liver extends down into pelvis. 
Spleen is 


T 
greenish 


trom fluid. 


extending into false 
pelvis. In the abdominal cavity the stomach is 
present between the liver and spleen. The only) 
part of the intestines present in the abdon 


cavity are 


large also 


descending colon, sigmoid and rec- 
tum. [There is an opening in the left side of the 
diaphragm about one inch in extent, thre 
which the descending colon passes. 
Diaphragm: Right side upper m: rem at 
6th rib, lett side upper margin at the 1 rib. 
Chest: Left pleural sac contains the left 
lung which is markedly collapsed; also small 
and large intestines. Right pleural sac was free 
from fluid and adhesions, the lower lobe of the 
right lung has three superficial fissures. | 
on section, congested. Left 
lobes, the lower lobe and the 
middle lobe being markedly, 


lung has three 
I 
upper half of the 


atelectatic. 


Heart: Pericardial sac normal: heart’s blood 
fluid; valves normal; foramen ovale close 
aorta normal 

Liver — smooth, on sectior 


normal in appearance, weight 360 gm. 
Spleen. on section studded with nu 
oht 63 gm. 
Weight 28 zm. consisting of 2 
pancreas normal; adrenals normal. 
Normal in size, marked fetal lobu- 


On section |. Pelvis and ureters 


prominent follicles, wei 
Thymus: 
ular tissue; 
Kidneys: 
lations. 
normal. 
Bladder, 
Stomach 
Intestine 


norma 


normal. 
and esophagus, nol mal. 


Pever’s patches and solitary 


follicles are prominent in the ileum. Append 
normal. Large intestines normal. 

Neck: There are no marks on the neck. 
There is no hemorrhage in the skin or muscles 
beneath the skin of the neck.Tongue, normal. 
Tonsils somewhat enlarged. Larynx and 
trachea normal. 

Head: Scalp normal. Skull and brain nor- 


mal. 

Cause of Death: Congenital diaphragmatic 
hernia. Small and large intestines in left pleural 
sac. 

Case ut. (From Bellevue Hospital. 


August 11, 1920. A. L., aged one vear. 
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Chief Complaint: Dyspnea and cyanosis, 
inability to take food, from natural causes. 
No Injury other than a chest aspiration 


before roentgen examination revealed a left 
sided diaphragmatic hernia with the left chest 
entirely filled with intestines. Chest aspiration 
done July 25. Up until weeks before 
admission the mother had not noticed anv- 
thing peculiar about the child. At that time the 
child began to lose weight rapidly, vomited 
considerably and had dia irrhea. When 
the child came to the hospita | it was very 
cyanotic and dyspneic. 
Autopsy (Dr. Schwartz. 
The body its that of a male 


two 


Some 


, white child, one 


year old, 2 ft., 4 in. in height and weighing 14 
lb. There 1s a marked post mortem stasis. 
Rigor mortis ts present. There is an area of 
greenishdiscolor: ition over the anterior spect 


of the chest. On opening the 


perit neal cavity 
it is found to contain a huge 


ly dilated stomach, 


which fills up the greater portl ion of the tbdom- 
inal cavity. The diaphragm is at the level of 
the 4th rib on the right and the 6th rib on the 


left. The posterior portion of the left side ol the 
diaphragm IS —_— leaving a hole 
admits four fingers easily. 

The left kidney sail fills this opening, the 
upper half being in the the itv and the 
lower half in the abdominal cavity. It is 
through the remainder of this space that the 
intestines pass up Into the thorax. 

Chest: On opening the chest cavity the 
left side of the 


which 


racic Cay 


chest is 


found to contain 
practically all of the small intestines and 
considerable of the large intestine. 

Lungs: The right lung is about normal in 
size. The left lung is displaced to the right and 
upward. It is verv small and com pressed and 
contains three lobes. The lower lobe is com- 


pletely collapsed and contains practically no 
alr. 

Heart is markedly displaced to the right. 
the apex being about in the left parasternal 
line, the right border at about the right nipple 
line, the heart is otherwise normal. 

Liver is normal in size and position 
reveals normal liver tissue. 

Spleen is enlarged, the wet pole being about 
14 in. below the margin. The whole 
spleen is displaced forw: at and ne ae urd, 

Kidneys: The right is normal in 
the upper pole of the left is the 
cavity. 

Adrenals normal. 

Pancreas Is normal in position and on section. 

Stomach Is very much dilated and fills most 
of the abdominal cavity. It is rotated to the 
right so that the duodenum seems to come off 
posteriorly, turns sharply upward and to the 


. Section 


costa 


position, 
thoracic 
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left. The ileum runs through the hole 
left diaphragm. 
about 


in the 
All of the small intestines but 
2 in. from the pylorus to the hole in the 
diaphragm are contained in the chest cavity as 
well as the appendix and colon, except for the 
descending colon, which is in its usual position. 
The mesentery is attached in the usual wavy, 
but seems to be considerably stretched. The 
intestines can be readily pulled back into the 
abdomen through the hole in the diaphragm. 

Case tv. (From Knickerbocker Hospital. 

November, 1920. P. D., aged forty-three, 
blacksmith. 

Previous History. This vields no informa- 
tion other than the usual diseases of childhood 
and erysipelas. 

Present Itlness. Dates back to the day 
before admission. He had been performing 
his daily work when he was seized with vertigo 
and experienced severe pain in the epigastrium 
and lower left chest which pain also radiated 
upwards to the left clavicle. The pain was 
exaggerated by deep inspiration and he had to 
confine himself to short respirations. A cough 
which he has had for the past seven years has 
become much more aggravated. He had 
complained of dyspnea on exertion for the past 
seven years. Since admission he has been vom- 
iting a dark brown material constantly and 
there is marked dyspnea and cyanosis with a 
very feeble and rapid pulse. 
tory of injury. 

Physical Findings. 

Chest: There was a definite bulging of the 
lower left chest posteriorly with a distinct 
limitation of motion. Resonance was present 
throughout except over the lower third of the 
left chest anteriorly where tympany was elicited. 
The breath sounds were harsh throughout and 
absent over the lower third of the left chest 


also 


There was no his- 


posteriorly where succussion sounds were 
heard. 
Abdomen: In the abdomen there was dis- 


tinct rigidity over the right upper quadrant 
and tenderness over the epigastrium where a 
hard palpable contracting mass was also felt. 

Autopsy (Dr. Hohman). 

Body that of a well developed male showing 
no external abnormalities except for a barrel- 
shaped chest, abdomen “normally” distended. 

Usual median line incision was made thereby 
exposing thoracic and abdominal contents. 

Thorax: Right lung firmly adherent on all 
surfaces, pleura markedly thickened. Right 
lung very firm from extensive fibrosis due to 
an existing fibroid tuberculosis. 

Left lung compressed to one-third its natural 
size showing a pathological condition similar 
to the right—also adherent and fixed to the 
chest wall, except at the base, which is decid- 
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edly concave from contact with the curvature 
of the stomach. 

The remainder of the thoracic 
occupied by an enormously dilated stomach 
filled with blood stained fluid, and the spleen 
which was adherent to the stomach. A portion 
of omentum was firmly adherent to the 5th 
interspace in the axillary line. 

The left dome of the diaphragm was per! 
ated—contained a 39 in. hernial ring 


space was 


no sac 


the margin of the ring was thickened fron 
fusion of the pleura and_ peritoneum—the 


hernial ring contained the entire splenic flexurs 
of the colon together with the first and secon: 
portions of the duodenum, both of which 
together with the stomach showed gangrenous 
changes from circulatory obstruction. 

The heart instead of obliquely lving in th« 
chest was vertical, producing a wrinkling 
the aortic arch 14 In. from its orifice. 

Liver, spleen and kidneys showed extensive 
fibrosis from alcoholism. 

Intestinal tract congested throughout. 

Bladder partially filled with urine 
normal. 


MUCOS 


Prostate and pancreas apparently normal. 

Vascular system showed a moderate sclerosis 

Cause of Death: Strangulated stomach and 
intestine in diaphragmatic hernia with bilatera 
pulmonary tuberculosis. 

CASE \ 

From the Service of Dr. Knipe of Gouveneur 
Hospital—was a new-born infant. The physical 
signs, roentgen findings and ee examin- 
ation were ail exact duplication of Case 1. 

Case vi (From Bellevue 


June 17, 1918, J. P., male, aged thirtv- 
salesman. 
The previous history of this patient was 


unobtainable but he was removed by ambulance 
from a railroad station where he had been and 
was seized with sudden severe abdominal pain 
and vomiting of blood. He 
after admission. 

Autopsy (Dr. Schwartz). 

Anatomical Dhiagnosis. Congenital  dia- 
phragmatic hernia with volvulus and strangula- 
tion of small intestine and the transverse 
descending colon; dilatation of stomach; com- 
pression atelectasis of entire left lung; conges- 
tion of right lung; arrested development ol 
spleen with compression; malformation ol 
liver (mechanical); anemia of viscera, and 
extensive stasis with hemorrhagic infiltration 
of intestine with free blood in the lumen. 

Body is that of a well-developed white male, 
5 ft. 534 in. in height, about thirty-five years 
old and weighing about 150 pounds. Rigor 
mortis is absent. There is a slight amount of 


expired shortly 


and 


post mortem discoloration of the skin of the 
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back. Hair on head is black, thick and al 
dant. On the face the hair is abundant and 
equally distributed. Axillary and pubic hau 
is normal in amount. No scars or pigmentatior 


JUTI- 


and no evidence of trauma on the body surface. 
Pupils are mid-dilation 
conjunctival sacs and sclerae 


and equal. Phe 
are clear. | nere 
isa slight mucoid disc harge from both nost: 


he teeth and gums are well preserved. The 
oral mucosa is almost white from pallor. The 
chest is symmetrical and normal in shape. 


The abdomen is somewhat distended. Extrem! 


ties are normal. Over the entire left chest both 
anteriorly and posteriorly the percussion not 
is distinctly tvmpanitic. Section reveals a 
moderate amount of panniculus adiposis which 
measures *4 inch thick at the level of the 
umbilicus. The intestines are distended with 


vas, the walls are of deep red color she 


=~ 


| | 
marked hemorrhagic iIntiitration. The ypen- 
is located at the 


ileoceca 
one inch above and to 


junction Out 


the right of the umbili- 


cus. The diaphragm on the right side ts ( 
level of the fifth rib. On the left sick S 
depressed to the level of the sevent ACE 
and here the hand sinks into a perforat 
the diaphragm into the chest cavity. Or 
exposing the chest, the left pulmonic cavity 
Is seen to be completely occupied DV COUS O| 


intestines and stomach, 


which upon examina- 
tion 


reveal almost the entire jejunum, the 
proximal 23 of the ileum, the entire transverse 
colon, the major portion of the descending 
colon, and the entire stomach from the cardia 
to the pylorus. The pyloroduodenal ction 
is still bound down in the abdominal cavity 
in Its normal location and is under some tension. 
The heart IS completely dislocated to the 


right of the median line so that the apex corre- 
sponds to a point on the surface one inch below 
and a half inch to the right of the right nipple. 
There is almost total compression atelectasis 
of the left lung. 

Lungs: 


The right pleural cavity is free from 


adhesions. There is a small amount of blood 
tinged fluid posteriorly. The surface of the 
right lung is deeply congested, especially in 


the region corresponding to the area of com- 
pression by the heart. On section there is an 
increased amount of blood, but the lungs crepi- 
tate, float in water and are free from changes. 
The left lung consists, as normally, of two lobes, 
the entire structure removed close to the 
mary 


pri- 
bronchus weighs seven ounces, and is 
completely compressed beneath the left clavi- 
cle to the extreme superior extremity of the 
left apex. 

The size corresponds to 34 dimensions of a 
fist. The lung substance is grayish white from 


pallor, slightly crepitant, very elastic and 
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almost bloodless. There is normal ramification 
of the bronchi. Sections float in water. 

Heart is completely dislocated to the right 
of the median line. The precordial area is 
normal in size and encroached upon by a por- 
tion of the middle 


The pericardial cavity Is tree 


lobe of the right 


lung. 
irom fluid and 


adhesions. The epicardiun presents no hemor- 


rhages. The myocardium is pale brown in color 


and of normal consistence. The cavity of the 


left ventricle Is very 
the lett 


presents a mere slit in the position corre spond- 


firmly contracted so that 
ventricle (cut n transverse section) 


ing to the location of its « ivitv. The endo- 
cardium perfectly smooth and _ glistening. 
All the valves are competent. No hemorrhages. 
The thoracic and abdominal aortae are of 
normal elasticity ind there S no evidence of 
atheroma or other changes 

Diaphragm: The right side is normal. On 
the left side the dome of the diaphragm gives 
rise to an almost perfectly circu deficiency 
with a diameter of 7!5 inches. The boundary 
of this deficiency is perfectly smooth, pale, 


almost fibrous, and Iree trom 
laceration with a total 
rhage in this vicinity except for the 


oozing from the intestines as a result « 


evidence of 
hemor- 
blood 


venous 
| additi | ‘ribed 
stasis. in aadition to the structures describe 

above as passing through the iperture, there 
Is now seen a 


process oi the left lobe of the 
liver soon to be described. 

Liver: Extends one finger beneath the right 
costal margin. A tongue sh iped process of the 
left lobe projects through the aperture of the 
diaphragm into the left chest. The liver tissue 
corresponding to the zone 
by the fibrous band is pale, hollowed out and 
compressed. The capsule is normal. The sub- 
stance cuts with normal resistance. The lobules 
are normally arranged and the liver substance 
is very pale. Gall-bladde1 
ereenish, viscid bile and 
pressure. Ducts are patent. 


of compression 


with 
readily on 


iS distended 
empties 


Spleen is dislocated posteriorly, firmly adher- 
ent to the under surface of what remains of 
the left portion of the dome of the diaphragm. 
On removal it is seen to be almost infantile in 
size, the dimensions being 4 cm. transversely 
by 2.5 cm. longitudinally by 1.5 em. thick. 
The surface is slate gray in color and on section 
the splenic substance immediately beneath the 
capsule on the diaphragmatic surface is 
bluish from congestion and compression while 
the substance away from this grows gradually 
pale. The Malpighian apparently 
increased in number, are firmly compressed 
and closer to each other than normal. The 
notches are normal. 


bodies 
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Pancreas is normal in size and shape. On 
section the lobulations are normal. The cut 
surface is extremely pale. 

Gastrointestinal Tract: The mucosa of the 
esophagus is deeply engorged. The stomach is 
located in the left chest cavity and twisted 
once 
the pylorus. It is tremendously dilated 
the transverse diameter in Its center is 


and 
18 cm. 


On section there escapes about one quart of 


sour-smelling material. The entire 
jejunum, and the proximal 34 of the ileum 
in the chest cavity, are markedly distended 
and strangulated at the point where they are 
constricted by the fibrous band in the dia- 
phragm. Several of the intestinal coils are 


bloody, 


several times twisted on their longitudinal 
axis and the walls of the intestines show 
marked hemorrhagic infiltration. Thev are 


extremely friable and in places almost necrotic, 
particularly on either side immediately above 
and below the zone of strangulation. The lumen 
contains a large amount of bloody fluid. 

Adrenals are normal in size and present a 
rather narrow cortex and pale medulla. No 
gross lesions. 

Kidneys are normal in size and imbedded in 
a normal amount of perirenal fat. The capsules 
strip readily and expose a smooth, rather pale 
cortex. On section the markings are distinct 
and the cortex and medulla normally related 
to each other. Cut surface is extremely pale. 
Pelves and ureters normal. The bladder con- 
tains a small amount of turbid fluid. Trabecula- 
tion is normal. The mucosa is rather pale. 

Testicles are normal in size and consistency, 
the color pale brown. The tubules pull out 


readily. There | is a hvdrocele on the right side. 
Case vii. Mrs. F. K., aged forty-eight, 
Case of Dr. A. E. Sellenings. 


Patient is an adult female, white, 
frame and weighs about 100 pound 
had any serious illnesses and 
medical attention at times of pregnancy, of 
which there were four. Nineteen and a half 
years ago gave birth to a seven months old 
dead fetus. Her oldest child is twenty- four, 
her second twenty-two and her youngest is 
eighteen. All the children are strong and 
healthy. On October 18, 1922, while crossing 
the street was struck by a taxicab and sus- 
tained an injury to her left humerus. It was as 
a result of roentgen examination that the 
diaphragmatic hernia was discovered for she 
presents no other symptoms at all. 

The roentgen report is as follows: 

The left shoulder (stereoscopically) 
pared with the right: 

The humerus: The upper 4 inches of the 
shaft shows a spiral fracture with an oblique 


of slight 
s. Has never 
has only had 


com- 


on its longitudinal axis at the level of 


Congenital Diaphragmatic Hernia 


fracture at the surgical neck where ther 
about 14 inch over-riding and estimated !4 
inch anterior and 14 inch internal displacement 
with apparently no impaction. 

The ribs in this region show no evidence of 
any fracture. 

The chest (stereoscopically): 

The left lung is entirely collapsed, excep 
possibly a small area the size of a half dolla: 
in the region of the apex. This is evidently 
very old condition, since the ribs in this regio 
are deformed, the mediastinum displaced 2 
inches to the left by the compensatory emphy - 
sema on the right. There are several calcified 
glands in the region of the upper part of the 
left chest and a general appearance of fibrosis. 
This with the general shape of the chest and 
lack of expansion argues that this is a very 
old condition. 

The lower two-thirds of the chest 
municating with the abdomen is taken up wit! 
a large collection of air or gas which is divided 
into regular segments such, as the colon would 
be; and the shadow is probably that of the 
colon which has been displaced about 8 inch« 
into the chest through a hernia of the 
phragm for probably many years. There is no 
evidence of any fracture of any of the ribs t 
suggest a puncture of the lung and no evidenc 


+ 


of any diaphragm. In fact there is nothing 
to indicate that this is a recent condition 


Whether this 1s the colon or not can be deti- 
nitely proven by giving the patient a bariun 
meal and taking roentgen plates twenty-four 
hours after. The stomach is probably 
the lower part of the chest. 

The right lung: The root to all lobes sho 
a peribronchial thickening and 
occasion: il ps irenchymatous infiltration suggest- 
ing an old chronic inflammatory condition ver 
suspicious of tuberculosis. 

The patient has refused to submit to further 
roentgen study, such as a_ gastrointesti 
series. 


also 


fibrosis wit! 


DIFFERENTIATION OF EVENTRATION 
DIAPHRAGMATIC HERNIA BY 
GEN RAYS 


AND 
ROENT- 


The differentiation of eventration from 
diaphragmatic hernia can surely and posi- 
tively be made by means of the roentgen 
ray, especially under roentgenoscopic ex- 
amination. In eventration we see the dome 
of the diaphragm apparently pushed into 
the chest cavity, compressing the lungs 
and displacing the heart. The diaphrag- 


matic dome may even reach the level of the 
2nd _ and 3rd intercostal spaces and it is 


Congenital Diaphragmatic Hernia 


perfectly regular in outline and shows no 
defect and moves evenly with respirat 

\ bismuth injection of the viscera shows 
the entire 
dome of the diaphragm or in other word: 
retained in the abdominal cavity. 


| 
abdominal contents below the 


PROGNOSIS 


We can consider three classes of case 
In the first class we have those who d e at 
birth or shortly afterwards. Statist 
Bowditch show that nearly half of these 
never breathe nor can be made to breathe. 
They die at the moment of birth fo: 
although the placenta and its circulation 
may be periect and the infant apparently 


CS 


well formed except for the detfic enc V In the 


diaphragm, he cannot inspire and dies 
instantly after a gasp or two. There 
be some very feeble attempts at cry 


and for a very short time he apparent 


rallies but his doom IS sealed, for nN 

very few hours there is a relapse tollowed 
by death. In some of these cases the 
sympathetic action of the central nervous 
system comes into play and the scene is 


closed by a Cony ulsion. 

In the second class the child lives fo 
few months, or even a few years but 
condition of impaired health. Dyspnea 
Is the 
very easily 


most common symptom an S 


brought forth by the slightest 
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difficulty or 
of respiration and the 
patient usually expires in a few months 
to a few vears. 

The third adult. 
Notwithstanding the marked mal-develop- 
ment of the diaphragm the patient may 
be able to perform any hard work. Though 
apparently generally healthy, these individ- 
uals may complain of mild dyspnea 
and vague gastric manifestations and 
a sudden severe strain they go 
into shock and present the of a 
strangulation or cardiac failure and they 
expire. Other patients give no symptoms 
whatsoever and live on in perfect health, 
the hernia being demonstrable acc identally 
when the abdomen is opened for some 
surgical procedure or when the patient 
dies and an autopsy is performed, the 
cause of death being separate and distinct 
from the thoracic conditions. It may be 
interesting to note the last case of con- 
genital diaphragmatic hernia which had 
accidentally been discovered when a r ent- 
gen examination had |! taken 


exertion. There IS a chron 


embarrassment 


class deals with the 


tollowing 


picture 


been for a 
fracture of the humerus and a part of the 
chest was included. Such cases may go on 
and die from something entirely remote 
from their congenital hernia. 


We wish to thank Dr. 
courtesy of the autopsy reports; 
Knipe, Dr. Sellenings and 


Norris for the 
also Dr. 


Dr. Schwartz. 
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PYELITIS IN 


py F. 
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PREGNANCY * 


rLER, M.D. 


From the Francis H. Williams Roentgen Ray Laboratory, Boston City Hospital 


BOSTON, 


Dp analysis for determining the 

presence of disease in the urinary 
tract is admittedly subject to wide varia- 
tions of error and is not dependable in 
many cases. One kidney may have com- 
plete loss of function while the other kidney 


Is secreting normally, there may 


or be 


Fic. 1. Three months pregnant. Old hydronephrosis 


with dilated ureter; catheter relief. 


various anomalies of the kidneys and 
ureters which cause subjective symptoms 
and still show a normal urine. Many 


times one specimen will be normal while a 


later one will show definite evidence of 
disease. 
Study of the urinary tract by the 


injection method, on the other hand, is far 
more accurate, for it not only demonstrates 
the presence of pathology but it often 
shows the anatomical extent of the lesion. 
It is especially 
pyelitis in 
*Read at the 1 


pregnancy because in _ these 


h Ant 


x 


adaptable to cases of 


ual Meeting, AMERICAN ROENTGEN Ray Society, Washingt 


MASSACHUSETTS 


cases the treatment consists of drainage 


it 


and lavage and this is accomplished 
the same time that the diagnostic stud) 
is made. Of course the study of the urine 
both chemically and bactertologically mu 

be carried on at the same time, 
has an important place in diagnosis. 


as It st 


Fic. 2. Three months pregnant. Bilateral hydr 
nephrosis with acute attack 
For about two years we have been 


routinely examining our cases of pyel 
in pregnant women by this method. Many 
interesting and instructive facts have 
been determined. The infecting agent has 
been found most frequently to be the colon 
bacillus but occasionally staphylococci and 
streptococct have been found. The con- 
dition has been found most often tn multip- 
aras. It may occur early or late in the 
pregnancy. When one side ts affected it ts 
usually the right side (80 per cent In our 
experience). This right-sided frequency 
XD. & = 


ItIs 


Sept 25 
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Pyelitis in 


was thought to be due to the frequency of 
right-sided head presentations but many 
cases develop the condition too early in 
pregnancy for such pressure to be an 
etiologic factor. It may be due to the 
proximity of this ureter and kidney to the 
cecum and ascending colon and because of 
the intimate of their lymph 
channels. The ascending colon and right 
kidney are much more movable and liable 
to prolapse than the corresponding organs 
on the left, and because of this fact they 
may be brought 


association 


into closer 


DrOXIMITY 


Fic. 3. Four months pregnant. Dilated pel\ nd 
ureter; ¢ itheter relief. 
this is an important consideration in the 


presence of pathology on the right side 
in any of these organs. Low fluid intake 
and lowered resistance also are undoubt- 
edly factors in causing the condition. Fetal 
pressure is the cause In some instances but 
probably tn the minority of them. Pri- 
mary pyelitis occurs in some of the cases 


but the general belief is that there has 
been a previous renal or ureteral infec- 
tion and that the abnormal conditions 


have lit up the old pathological process. 
The symptoms depend upon obstruction 

of ureter or severity of infection. There 

may be no symptoms when the ureters 
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are not blocked by pus, mucus, fetal pres- 
sure or edema in the ureter. Plugging of 
the UTecer, followed by absorption of 
toxins may give the typical symptoms of 
severe sepsis. Pain may be absent, espe- 
cially when there is no obstruction in the 
ureter. There ts usually frequent urination, 
which may or may not be painful. The 
pain ts usually located in the back. The 
symptoms generally clear up after delivery. 

The diagnosis is first careful 
urine, 
bacilt 


made by 
and frequent examination of the 
plus the history. Pus and colon 


Fic. 4. Five 
ureter kinked; catheter relief. 


months pregnant. Pelvis 


dilated and 


are both found as a rule. When the fore- 
going picture Is presented injection study ts 
indicated. The condition may be confused 
with appendicitis, gall-bladder pathology 
or pelvic inflammation, but urine study and 
pvelography serve to differentiate. 

The treatment ts simple; plenty of water, 
rest and renal lavage. Simple catheteriza- 
tion of the ureters generally clears up the 
condition. Plain sterile water some 
simple antiseptic solution is all that is 
necessary for the lavage, if it is needed. 
It is well also to leave the catheters in 
position for an hour or more after the 
lavage, to provide ample drainage. Most 


or 


| 
. 
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Pvelitis in 


of our cases recovered after simple cath- 
eterization of the ureters without lavage 
Injection of the urinary tract in preg- 
nant women does not present any special 
difficulty. Sometimes the bladder is dis- 
torted by pressure from above but the 
exercise of a little patience will soon 
locate the ureteral orifices. Sometimes the 
catheter is arrested in the ureter by uter- 
ine pressure but this difficulty is not com- 
monrand generally the solution can be 
forced beyond the pressure point. It is 
unsafe to attempt to force the catheter 


Pregnancy 

ureter for a few minutes so as obt 
complete drainage of the solution. 
The patient is prepared for examinati 
taking six of mineral 

six o'clock on the preceding evening a 
omitting supper and breakfast. This cle 
the bowel thoroughly and does not result 
in paresis and dilatation of bowel with gas, 
as many other cathartics do. The injectior 
solution should be warmed slightly to a 
spasm, which is often due to the use of 
cold solution. The patient should be placed 
in a comfortable position during the pro- 


to 


by ounces 


() 


Fic 5. Six months pregnant. Dilated pe Iv is and ureter; 


fetal pressure; catheter relief. 


past an obstruction. A ureteral kink, if 
not permanent, may easily be straightened 
out by the catheter while if it is perma- 
nent it will usually allow passage of the 
solution. Sometimes a catheter will curl 
up in the bladder or dilated ureter and 
deceive one to the distance it has 
entered the ureter. For some time it was 
deemed inadvisable to inject both sides 
at one sitting, but with the use of sodium 
iodide solution there is practically no 
danger of suppression or kidney tissue 
injury. It is a wise precaution, however, to 
allow the catheters to remain in the 


as 


Fic. 6. Six months pregnant. Perinephritic abscess; « 
tended ureter and pelvis; normal delivery at 
months, four weeks after perirenal drainage. 


cedure so as to prevent cramping of mus- 
cles. Selection of the proper sized catheters 
and cystoscope is essential for facilitatin 
the work. Good illumination of the bladde 
obviates unnecessary trauma and pain 
locating the ureteral orifices. In oth 
words, a competent and properly equipped 
urologist only should do this part of th 
work. A Potter-Bucky di: aphragm is essen- 
tial and the entire examination should b¢ 
made with the patient in position on the 
diaphragm. A further refinement may bx 
added by taking the films with the patient 
in the sitting position, although this is not 


| 


Pveliti: 
essential. Routinely four large films are 
made, one after the first kidney ts injected, 
when the catheter 
withdrawn to the level of mid-sacrum, 
the third after the second kidney ts filled 
ind the fourth when the 
nas 


the second has been 


second catheter 
withdrawn to the same level. 
I he ureter must be injected as the catheter 
s being withdrawn. 


been 


L hese Dvelitis cases may be divided into 
| 
three types anatomically: (1 

tation of the ureter and 


renal DelVIS \ th 
| 
r witnout 


kinks im the wreters;: 2 - 


gil” 


Fic. 7. Seven months pregnant. Chronic pyelonephrit! 
with acute 


four weeks post partum 


exacerbation; miscarriage; nephrect 


tation of the renal pelvis with blunting of 
the calyces from continued infection and 
increased pressure, and (3) real destruc- 
tion of the kidney substance. The first 
tvpe Is apparently very common; a study 
of a series of with no subjective 
symptoms and normal urinary finding 
has revealed a large percentage of dilated 
ureters and pelves. Some observers feel 
that no significance should be attached to 
these cases, while others feel that they 
should be watched very carefully to pre- 
vent infection resulting in a more advanced 
lesion with permanent crippling of the 


Cases 


in Pregnancy 
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ureter and destruction of the kidney. 
There can be no doubt that a hydro- 
nephrosis, with its resultant stagnant 


urme offers an excellent field for infection. 
Many of our cases were of this type but 
had pain and pus in the urine. Catheter- 
ization of the ureters and drainage of the 
ureters and pelvis relieved all of 
months, 
all cleared up after de 


these 

they practically 
iverv. Lhe second 
tvpe with the blunting of the calyces from 


and 


cases for 


continued pressure usua ire Ct mplicated 
DY plugs and mucus, Dy nage with lavage 


Fic. 8. 


Iwo weeks post partum. Old kink in ureter; 
mild pyelitis; catheter relief. 


of the renal pelvis may have to be repeated 
once or twice. Hexamethylenamine may 
be of assistance. When there is real destruc- 
tion of the kidney substance the symp- 


toms are usually very severe and the 
condition does not clear up after preg- 
nancy. In one of the first cases of this 


series complete destruction of the kidney 
occurred with the formation of a perirenal 
abscess, deep sepsis and death. In cases of 
this type it might be wise to remove the 
kidney after the 


diseased delivery of 


patient. 


sty. 


SUMMARY 


Deformities and infections of the 
urinary tract in pregnant women are eas\ 
to diagnose. 

Frequent study of the urine gives the 
first clue to these conditions. Subjective 
symptoms develop later; these demand 
careful investigation and early treatment. 

The treatment very simple and 
effective; catheterization alone usually 
suflices. 

4. Careful prenatal study of cases will 
disclose the disease early. 

Cooperation between the roentgen- 


IS 


ologist and urologist reveals the entire 
picture. 
DISCUSSION 
Dr. Joun T. Witttams, Boston. Speaking 


from the point of view of the clinical obstetri- 


cian, | want to say that the addition of the 
pvelogram as a diagnostic method in_ the 
pyelitis of pregnancy as described by Dr. 


Butler has been of great value. I should like to 
emphasize five points in his paper. 


First: Accuracy of Diagnosis. No other 
single diagnostic means gives us quite the 


same accurate picture of the pathology present 
as does the pvelogram. It has shown us that 
we must divide the cases of pyelitis during 
pregnancy into two classes. First: those which 
are merely the lighting up of an inflammatory 
process in an old hydronephrosis of greater or 
less degree, and second, those which are really 
acute primary PS elitis of pregnancy, an infec- 
tion arising in a kidney where there is only a 
temporary dilatation of the ureter and kidney 
pelvis from pressure of the fetal head. 

A careful analysis of the pyelograms which 
have been exhibited shows a large preponder- 
ance of cases of the former type. The only 
other observer who has done work of impor- 
tance on this subject is Kretschmer of Chicago. 
He has shown that dilatation of the kidney 
pelvis is very frequent during the latter months 
of pregnancy without infection. Kretschmer 
believes that in nearly all cases of pyelitis 


Pyelitis in Pregnancy 


during pregnancy the dilatation of the kidney 
pelvis is due entirely to the pregnancy and 
will clear up after delivery. While our obser- 
vations agree with his in a certain number of 


instances, the blunting of the calvces, the 
kinking of the ureters and the extreme dilata- 
tion of the kidney pelves as shown in the 


pvelograms in the majority of our cases point 


to a pre-existing process aggravated by the 
increase in pressure during pregnancy. Which- 
ever pathology may be present in a given 


case will be demonstrated by a_pyelogran 
and an accurate picture of the lesion obtained. 

The second point which I wish to emphasize 
is the barmlessness of this procedure. Not 
single unfavorable reaction occurred after 
the pyelographies in this group. The pain was 
transient and quickly disappeared after com- 
pletion of the examination. In several 
the pvelogram was taken while the inflamm 
tion was in a fairly acute stage, a few patients 
even having some rise in temperature. 

The third point is the therapeuti 
ureteral catheterization in. these Every 
improved after ureteral catheterization 
due to the reestablishment of drainage. Lavage 
of the renal pelvis was not done in any case 
in this series and seems to be unnecessary 
The catheter may be left in the ureter from 
one hour to several days without harm. |: 
acute cases of pyelitis it would be better 
perhaps to carry out a preliminary 
catheterization for drainage, to be 
after subsidence of the acute sy mptoms 
pvelography. 

A fourth point of importance is that drainage 
of the renal pelvis by the ureteral catheter bas 
made therapeutic abortion unnecessarv to reliev« 
pressure on the ureter. At the Boston City 
Hospital no induction of labor for pyelitis 
during pregnancy has been done for several! 
vears. 

The fifth and last point which I would 
emphasize is the technique of cvstoscopy during 
the latter months of pregnancy. The ureters are 
often somewhat displaced as the uterus enlarges 
rendering their identification difficult and some- 
times catheterization impossible. After the 


Cases 


value oO] 
cases. 
CASC 


very 
ureteral 
followe 
by the 


fetal head has entered the pelvis catheteriza- 
tion of the ureters should not be attempted. 
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COMPLETE BILATERAL DUPLICATION OF URETERS 
AND RENAL PELVES 


BY JOSEPH T. MCKINNEY, 


Department of Roentgenology 
ROA 


fiw development of cystoscopy and 
pyelography has made it possible to 
diagnose and study many of the anomalies 
of the kidneys and ureters formerly undis- 
covered until operation or autopsy. 
Braasch, with the wealth of material at 
his hands, has made a complete study of 
these conditions, and concludes that dupli- 


M.D., 


SORE, 


AND SAMUEL B. CARY, M.D. 


and | rology, | ewis-Gale Hospit il 


VIRGINIA 


bilateral duplication shows that 14, were 
discovered at autopsy, 17 at operation, 
while only g were diagnosed by 
scopy and pyelography. 

Owing to the comparatively few cases 
of this condition diagnosed before opera- 
tion autopsy 
reported. 


cysto- 


or the following case is 


Fic. 1. Right side injected with sodium todide solution, 
showing double ureters and pelves. 


cation of ureters Is practically always 
found with double renal pelves, these 
latter surrounded by separate or fused 


kidneys. 

According to the statistics of Harpster, 
Brown, and Delcher, Geiringer and Cam- 
puzano a thorough study of the literature 


shows 181 cases of complete unilateral 
duplication, 133 cases of incomplete uni- 


lateral duplication, with only 40 cases of 
complete bilateral duplication. A detailed 
study of the 40 cases reported of complete 


Fic. 2. Left side injected with sodium iodide solution, 
showing double ureters and pelves with four catheters 
in place. 


Miss N. H., white, aged nineteen, referred 
by Dr. W. B. Porter. 

Past history negati\ 

Present History: Has been complaining of 
vesical irritation for several months, which was 
not relieved by medical treatment. Patient 
well nourished, and otherwise in good health. 
Urological examination reported by Dr. Cary 
as follows: 

Bladder: Moderate trigone congestion. 

Urine from bladder slightly cloudy, 1o10, acid 
reaction, albumen and sugar negative. Pus, 
2 plus. 
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Right ureteral cornu showed 
two openings—about half an inch apart, both 
normal in appearance. Catheters introduced 
into both openings and passed up to the kidney 
Separate specimens collected for examination. 
Urine pale and clear in both specimens. Micro- 
scopic examination and culture of both speci- 
mens negative. 


Cystoscc py: 


Left ureteral cornu showed two openings 
about half an inch apart, both normal in 
appearance. Catheters introduced into both 
openings and passed up to the kidney without 
meeting with resistance. Separate specimens 
collected for examination. Urine pale and clear 
in both specimens. Microscopic examination 
and culture of both specimens negative. 

Three to 4c.c. of sodium iodide solution was 
injected into both catheters on each side. 

Roentgen examination of urinary tract 
showed the presence of bilateral, double ureters, 
the right side showing one of the ureters cross- 
ing the other ureter twice, the course otherwise 
being normal. Injection of the right side with 


sodium iodide solution showed the presence of 


two definite, distinct pelves. 
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The left side showed the presence of doubl 


ureters, running parallel, side by side, there 


being also a double pelvis on the left side, 
demonstrated by injecting sodium iodicd 


solution. No abnormalities were noted in the 
course of the left double ureters. 


Dr. Cary’s conclusions were that the 
congenital condition did not play a part 
in the symptoms complained of, the 
cystitis being the only pathological condi- 
tion found. Bladder irrigations were 
gested, and the patient’s vesical symptoms 
improved. 


SUU- 
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SACROILIAC JOINT 


M.D. 


Decatur and Macon County Hospital 


DECATUR, 


( YONSIDERATION of tuberculous 
disease of the sacroiliac joint has 
not been ignored although relatively little 
seems to have been written of it in recent 
years. No statistics are available concern- 
ing the frequency of the condition, but in 
comparison with tuberculosis of the hip- 
joint and spine it is referred to by authori- 
ties as being uncommon or rare. Ridlon! 
states that there are very few 
sacroiliac tuberculosis, probably not one 
to a hundred of tuberculous hip. Inquiry 
of a number of roentgenologists of wide 
experience shows that 4 of these cases is 
the average number seen during the past 
ten years. It is most frequently found in 
young adults and seems to be extremely 
rare in children. 

Although it has been known for many 
years that a certain amount of motion 


cases of 
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takes place in the normal sacroiliac joint 
and that a physiological increase in the 
mobility of the joints occurs during preg- 
nancy, it appears that no_ particular 
importance was given to the consideration 
of the anatomical structure and_ the 
pathological conditions involving the joint 
prior to the studies of Goldthwait and 
Osgood,” in 1905. 

Albee® in 1909 emphasized the fact that 
the sacroiliac articulation is a true joint, 
having all the common joint structures and 
being subject to the same diseases and 
injuries as other joints. 


ANATOMY 


The sacroiliac joint is a diarthrosis 


formed by the opposing auricular surfaces 
of the sacrum and iltum. 
are slightly 


These surfaces 
more or 


irregular and less 


|| 
(ke 
| 


Puberculosis 


covered D\ 


completely hvaline 
the resulting joint space being very n 
as the 
arch between the innominate bones and 

wider anteriorly as well as at the top. ly 
the erect posture the normal forward tilt 
ol the 


anterior 


arrow, 


The sacrum acts kevstone ol n 


sacrum Is incre ised, SO that tne 


really faces downward 


ind the keystone ts Inverted. 


surtace 


The liwaments formins the anterior 
capsule of the joint are thin but the 
posterior ligaments are very stron na 


suspend the sacrum and the weight of the 
superimposed trunk from the innom te 
Practically the 
Stresses produced during the acts of mo 
or carrving 


pones. mecnal 


heavy objects are transmitte: 


to this posterior group of ligaments. 
Considerins the inatomical structure 
of the joints, it is remarkable that the 
are not more trequently atlected 
disease and injury for, unlike othe 
practically no bony contact Is provided to 


| he 
relieve the strain on the lig 


subjected to the stress ol 


yments whnen 


wels ht-be 


lhe proximity of the lumbosacra 
which is formed by the junction of the 
fourth and fifth lumbar roots wit! he 
first and second sacral roots over the uppe1 
part of the anterior surface of the joint 
has special clinical significance ind 
explains the Irequency ol pain in the 


region of distribution of the sciatic nerve. 


PATHOLOGY 


fuberculosis produces the same « hanges 
in the sacroiliac as in other joints. [he 
disease is seldom bilateral and usua 


illum, more tre- 
to which it 
a focus in the lumbo- 


begins In the sacrum ot 
quently in the former, 
have extended from 
sacral joint. 

Bone destruction occurring with second- 
ary extension to the joint may be arrested 
at an early stage with resultant oblitera- 
More often 
perhaps there is destruction of the joint 
surfaces with perforation of the capsule 
and the formation of the so-called cold 
abscess, more properly designated as an 
ichor pocket. The perforation 
occurs anteriorly through the 
portion of the capsule into the pelvis, from 
which the abscess may extend through the 


tion of the joint, caries sicca. 


usually 


weakest 
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greater or lesser sacro-sciatic notch upward 
along the posterior aspect of the joint 
into the gluteal region. However, may 
point in the eroin or the ischiorectal fossa, 
or rupture into the rectum. 


SYMPTOMS AND 


PHYSICAL SIGNS 


and is usually 
localized to the joint 
region or referred to areas supplied by the 
sciatic nerve. Any motion which increases 
the strain on the joint will a oravate the 
pain, which is relieved by 


1) Pain occurs eat 
unilateral whether 


decreasing the Strain. | he ain Mm disap- 
pear after rupture of the joint capsule. 
lenderness which s trequent noted 


not 


con- 


on direct pressure over the joint Is 
present in sciatic neuritis. Nutta 


siders this the most reliable sign in the 
early stages. A further different point 
between these conditions is found in the 


fact that pain is not increased by pressure 
sciatica. 


isually 


along the course of the nerve as In 
Lateral compression of the pelvis 
produces pain on the affected side. 

2) Limitation of moti I 
voluntary 
the 


on IS adue to 
1 


restriction of those 
back produce pain by 
increasing strain on the sacroiliac jomts. 

With the patient seated, forward bend- 
ing Is not especially 


motions ot 


lowe! which 


imited as in lumbo- 
sacral disorders, although this motion Is 
markedly limited when 
of the leverage 
pelvis by the hamstring muscles. 
Smith-Petersen’ finds that passive 
flexion of the lumbar spine ts of particular 
value in differentiating sacroiliac and 
lumbosacral disorders. If the examiner 
flex the thighs of the supine patient he 
will note good flexibility of the 


the pati 


because 


lumbar 
spine in sacroiliac cases but the lumbar 
spine remains fixed, and flexion of the hips 
Is possible through a very limited a©re, it 
the lesion is in the lumbosacral region. 

Raising of the leg with the knee joint 
extended is definitely limited, as stretching 
of the hamstring which are 
attached to the ischia, brings the sacro- 
iliac joint into play. Further flexion of the 
thigh causes pain referred to the sacral 
region or legs (Goldthwait sign 

3) Peculiar attitudes standing, 
sitting, and walking include the inclination 


les, 


of the body toward the sound joint, 
standing with the weight on the unaffected 
leg, taking short steps when walking and 
the dragging of the affected leg while 
climbing steps. 

4) Swelling due to infiltration of peri- 


articular structures may appear fairly 
early but is not especially characteristic. 
Later rupture occurs through the weak 


anterior portion of the joint c ipsule into 
the pelvis with abscess formation which 
may be detected by rectal examination. 


5) Feeling of weakness or insecurity of 


the back. 

Some of these findings are present in 
other types of sacroiliac disease so that 
reliance must be placed on the history, 
clinical course and roentgenological exami- 
nation to eliminate the confusing factors. 

Anatomical variation is the 
certain pathological conditions which must 
be carefully considered in the study of any 
case having symptoms referable to the 
lower back. These include: 

(1) Abnormal relations of 
vertebra and sacrum. 

(2) Differences in planes of articulating 
facets between the fifth lumbar vertebra 
and the sacrum* permitting unequal 
rotation. 

>) Anatomical defects in the neural 
arch of the fifth lumbar vertebra.° 

4) True spondylolisthesis which may be 
due to any of the above changes when 
associated with relaxation of the posterior 
ligaments. 

5) Abnormally long or broad transverse 
processes of the fifth lumbar which actually 
impinge on the wing of the ilium or sacrum, 
perhaps with the formation of a joint 
which becomes diseased. 

(6) Calcification of ligaments'® 
extending from the transverse process of 
the last lumbar to the ilium. 

Among the lesions which may be con- 
fusing in the differential study are included: 

Those affecting the sacroiliac joint. 

(1) Arthritis, which may be of pyogenic 
origin or due to typhoid fever, gonorrhea, 
pue erperal sepsis or osteoarthritis. 

(2) Relaxation. 

3) Actual injury as in strain or sub- 
luxation. 

(4) Malignant disease. 


fifth lumbar 


basis of 
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B. Those affecting neighboring struc- 
tures. 

(1) Tuberculosis of the hip. 

(2) Tuberculosis of the lumbar spine. 

(3) Sciatica. 

(4) Infectious and malignant disease 


of the adjacent bones. 

Traumatic sprain of lower back not 
involving the sacroiliac joint. 

(6) Arthritis of the spine. 

Disease or displacement of the pelvic 
organs or defective posture 
backache.!! 

Roentgenological examination of the 
lower back ts of the utmost importance as 
many of these confusing factors may be 
ruled out through negative findings. Posi- 
tive findings are dependent on destructive 
bone changes and should be found relatively 
early. Phemister,'? in speaking of joint 
tuberculosis, states that “‘when the lesion 
is primary tn the bone a localized area of 
reduced bone density appears early as a 
result of bone destruction.”” In the earl 
stages of the disease, according to Smith- 
Petersen, increased density is found along 
the joint line and tn the soft tissues of the 
inferior margin of the joint. 

If roentgen examinations of —— 
cases were made at frequent Interv: 
(every two weeks) the percentage of e: “a 
positive diagnoses would, no 
markedly increased. 

The absence of the history of trauma 
together with the insidious course of the 
disease and clinical findings, which ar 
only moderately severe, should point the 
way to the diagnosis. 

Probably the major difficulty will be 
encountered in the differentiation of tuber- 


producing 


doubt, he 


culosis from the other affections of the 
sacroiliac joint.!® 
[he more acute types of infectious 


arthritis give a more acute symptomato- 
logy with acuteness of onset, elevation ol 
temperature and redness in the region of 
the joint, probable involvement of other 
joints and more rapid joint destruction 
which can be demonstrated roentgenologi- 
cally. Typhoid, gonorrhea, and puerperal! 
sepsis may be reasonably ruled out by a 
negative history with negative physical 
laboratory findings. Hypertrophic 
are found in osteoarthritis. 


changes 


| 
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Direct inspection of the joint surfaces 
and microscopic study of excised tissue Is 
not always possible, so that the differentia- 
tion must often rest on the clinical and 
roentgenological findings. The appearance 
of a fluctuating mass and the roentgen 
study of the case should render the diagno- 
SIS conclusi\ 


Tuberculosis 


TREATMENT 


Therapeutic measures should follow the 
accepted procedures which have been 
found most valuable in the treatment of 
other joints similarly affected. The disease 
is one of marked chronicity requiring 
treatment over considerable periods of 
time and offers an unfavorable prognosis. 

The diseased joint should be protected 
from further injury by suitable brace or 
plaster cast. Ridlon advises the applica- 
tion of a plaster cast including the body 
and both legs until all pain and sensitive- 


ness have disappeared, and then a cast on 
the body and well leg. He states further 
that motion at the well hip joint strains 
the diseased sacroiliac joint more than 
motion of the hip joint on the diseased 
side. 

Before abscess formation the joint may 
be ankylosed by the operation devised by 


| 


of the left sacroiliac joint. 


Smith-Petersen or fixed by placing a bone 
graft across the joint after the manner of 
Albee. Abscess over the posterior aspect 
of the joint should be treated by surgical 
incision, removal of the diseased structures 
and drainage. Pelvic abscess should receive 
direct drainage to prevent burrowing. 


CASE REPORT 


FE. R. R., laborer. Admitted to Hospital 
Feb. 2, 1925. 

Adult, male, colored, aged thirtv-eight. 

Past history negative. Denies 


_ Pasi venereal 
infection. 
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Marital history, wife living and well, no mis- 
carriages. Two children living and well. 

Chief Complaint: Swelling and weakness of 
lower back. 

History. About eight 
admission to the hospital, 
have pain of moderate severity in left hip 
region. Thought he had “rheumatism.” The 
pain increased in severity and at times extended 
into the thigh and leg. About six weeks later, 
a small lump appeared mesial to the upper part 


months prior to 


patient began to 


of the left buttock. At this time the pain 
ceased and the disability became less marked. 
As the mass slowly increased in size, the 


patient noted that there was a feeling of weak- 
ness in the lower back which became progres- 
sively worse. He attempted work in September 
but could not do so because of weakness (with- 
out particular discomfort) of lower back. 
There were no sVmptoms referable to the 
cardiorespiratory, genitourinary 


or gastroin- 


testinal systems. Appetite always fine. Thinks 
he has lost weight. 

Physical Examination. The general physi- 
cal examination is essentially negative with 


the exception of the findings referable to the 
lower back. The patient stands with the weight 
thrown on the right leg. Forward bending of 
the lower back is not restricted. 
Passive flexion of the left thigh is not limited 
nor does it produce pain in the lower back. 
I'wo inches below the left iliac crest poster 


orly, there IS a large rounded mass as large as 
half a grape fruit. The mass measures about 
five inches in vertical and lateral diameters, 


and fluctuates on pressure. 

There no tenderness on direct 
over the sacroiliac joint posteriorly 
the sciatic nerve. 


IS pressure 


or ale ng 


Lateral compression of the pelvis produces 
no pain. 

Rectal 
findings. 

Examination of urine and blood, 
Wassermann reaction, are negative. 

Roentgenological Examination. The study 
of the pelvis and lumbar spine shows the right 
iliac crest slightly higher than the left and the 
lumbar spine slightly tilted to the right. These 
findings are probably due in part to inability 
to place the patient symmetrically over the 
film because of the large swelling above the 
left buttock. 

There is no narrowing of the intervertebral 


examination reveals no significant 


including 


spaces or deformation of the bodies of the 
vertebrae. 
The right transverse process of the fifth 


lumbar vertebra is of the broad, so-called 


sacralized type and apparently articulates with 
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the upper surface of the sacrum | 
the wing of the ilium. 

The right 
normal. 

The left sacroiliac joint shows incre 
width and decreased sharpness of outline 
the joint space. In the upper two-thirds, 
joint margins are of increased density; while 
the lower third, there is an area of deere 
bone density about 2.5 em. in diameter. 
central portion of this area, whack 
ilium, shows complete absence of bone det 
The surface of the opposing sacral 
the joint Is irregular. 

The study indicates an area of bone dest: 
tion involving that portion of the left 
which ts contiguous with the lower third of 
sacroiliac joint, together with 
arthritic changes of the joint proper. 

The roentgenologic 
characteristic of 
joint, and are 
clinical study. 


yut not w 


sacroiliac joint Is appare! 


Is In 


porti 


Assoc 


findings a 
tuberculous disease ol 
entire harmony wit! 


re Cons 
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EXPERIMENTAL STUDIES ON THE BIOLOGICAL 
EFFECTS OF RADIUM UPON TISSUES 
GROWING IN VITRO? 


IOLOGICAL reactions to radiant e1 
have received up to the present oO! 

very scant attention, since the mayor inte! 

est has 


centered upon experime! 
Liong physi il lines. Therefore the 1 
ultivation ol embry | 


onal and 
media outside of the 
seemed especially ad ipted to gain a Cle 


insight and better understanding Ol 


( 
artilicial 


DIOLOgICal behavior of tissues when bre 
mn contact with radium salts 


emanations. In suitable 


and radium 


media, CC 
CTOW and multiply iIndelinitelv; | 


some strains of cells, as fibroblasts I} 


. 
chick embryo heart, have been kept 
now tor over fourteen vears. By this met C1 


IS possible to study ¢ rowth and multipli- 


( ition of different ce ls. and also to obset e 
cell function and Cer behavior under I ed 
conditions. artificial cultivation of 
tissues, the nutrient constituents of the 
media in which the cells grow are such 
that they furnish the necessary substances 
for the maintenance of cell life and cell 
vrowth. For instance, it is known that 


embryo tissue extracts contain nut! 
substances which stimulate and promote 
srowth activity. On the other hand, serum 
contains which inhibit and 
restrain multiplication and cell migration. 
The knowledge of these facts afforded a 
starting point for further research into 
the reactions of crowing when 
brought in immediate contact with radiant 
energy. The present preliminary report 
deals with a group of experiments upon 
the inhibiting or retarding effects of 
radium salts and radium emanation upon 
embrvonal and cancer cells. These studies 
will be continued during the ensuing year, 
and for the present I wish to describe only 
a series of experiments which deal in the 
main with the radiobiological effect of 
ay 


substances 


tissues 
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emanation seeds uDO! STOWING chick 
embrvo heart and spleen and other 
embryonal tissues. In this connection 


further studies upon radiumized media to 


test the inhibitory and stimulating effects 
on embryonal tissue extra¢ ts, nd also on 
serum, plasma, etc., are still in progress and 
will be reported In detail in inother 
communication. 

Chick embryo hearts from eggs incu- 


bated for seven to ele en days, in¢ 
from the chick embryos three 
days before hatching were these 
experiments. Small fragments of embryo 


i spleens 
remoy ed 


used 


heart or spleen, about « 


Chi. SIZS Were 


planted in plasma together with radium 
seeds containing 0.1, 0.25, 0.2, 0.4, 0.5 
and I millicurie re) emanation, ior the 
purpose of studving the rate of growth and 
degree of inhibition. lo control these 


experiments, cultures were set up, some 
with empty eliminate the 
effect of the presence oO! a foreign body, 
the majority, however, without emanation 


olass ds. TO 


seeds to afford comparative measurements. 
The following is an example of a series 
of 100 cultures where radium emanation 
seeds were incorporated directly into the 
media Some of the were placed 
immediately over the fragment of embryo 
heart or spleen, others within 1 mm. of 
the fragment, and still others 2 or 3 mm. 
distant from the tissue. Considering the 
separate experiments, then, as one group, 
-g out of the 100 cultures lost the power 
to grow. In 49 there was complete absence 


eds 


of cell proliferation and cell migration. 
This was further demonstrated by the 
failure of these fragments to survive 


transference to a new medium. In 30 
cultures marked inhibition was observed. 
There was in every case complete absence 
of any outwandering cells or new growth 
M SOCIETY, At M I 
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on the side adjacent to the radium seed, 
although some did show scant outwander- 
ing of cells on the distal edge of the frag- 
ment. This cannot, perhaps, be interpreted 
as normal growth, since these radiumized 
tissues did not survive subculturing over 
more than eight to ten days, in contrast 
to the control cultures which grew 
indefinitely, some being already in the 
20th generation. The remaining 21 out of 
the 100 cultures seemed at first to show 
cell activity comparable to the controls. 
It soon became evident, however, that the 
tissues were affected by the radiation since 


the growth in subculture was not  per- 


died 


Fic. 1. Controlrculture, 48-hr. growth. 


manent, and the cells ultimately 


within a few generations. 


Experimental Control 


Growth 48 Hrs. Growth 48 Hrs 


Radium 


Total 100 49 30 21 135 1290 
to 
1.0 


For the control experiments tissue cul- 
tures were set up at the same time, with 
fragments from the same tissues, and with 
the same media, some cultures with empty 
seeds, the greater number, however, with- 
out seeds. Out of the 138 control cultures, 
growth, and 


129 showed normal were 
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transferred from medium to medium with- 
out difficulty. 

These figures indicate that in approwi- 
mately 80 per cent of the irradiated 
tissue cultures there was either complet: 
loss or marked inhibition of growth, and 
that in 20 per cent in spite of the presenc« 
of the radiant energy, the tissues appear dl 
to grow as in the controls. This phast Ol 
the problem will form a nucleus f 
further research along biophysical lines. 
In this connection it should be kept 
mind that the results just mentione 
are further complicated by the fact that 
we are dealing with a number of variable: 


Fic. 2. Radium emanation seed, 0.4 me., acro 
fragment, no outgrowth. 


In the first place the growth energy of 
seven-day embryo differs from that of 
eleven-day embryo. Again the serum of 
voung fowl is not nearly as inhibitor 
as that of an older fowl. Furthermore, 
embryo tissue extracts differ in growth- 
promoting activity from day to day, and, 
lastly, and perhaps most important, is the 
variation in the distance of the source 
the radiation from the fragment of tissue. 
In accordance with the laws of the physics 
of radiation, each millimeter of distance 
reduces the absorption coeflicient almost 
10 times. The effect of this was clearly 
brought out in a set of experiments where 
0.4 me. seeds were placed immediately 
over the fragment. In all but one culture 
there was complete loss of growing power 
and in the one where a very scanty out- 
growth was observed, this growth was at 
a point about 2 mm. away from. the 
radium seed. 


bs 
rp 
— 
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Experimental Control 


Growth 48 Hrs. Growth 48 H 


Radium 


None 
| 
None 
(,; 


Me. 


In another set of experiments 17 cultures 
were set up with 0.1 mc. emanation seeds 
and in 16 there was either no growth at all, 
or marked inhibition. 


experimental Cont 


Moreover that larger 
tities of radium emanation up to 1 me. did 


seemed 


quan- 


not materially increase the inhibitory 
results, and strange to say, in cultures 
where 1 me. of radium emanation was 


allowed to act upon the embryonic tissue 
at 2 or 3 mm. distance, the inhibitory effect 
was not entirely complete. In other words 
the nearness of the source of radiation 
to the tissue fragment seems to be of far 
greater importance than the intensity of 
the radiant energy itself. 

These preliminary studies have furnished 
important biological leads, and turthe 
study will indicate quantitative as well 
as qualitative evaluations of the principles 
involved in the biology of radiation. | spe- 
cially is this true if a pure strain of fibro- 
blasts with constant factors of distance, 
and standardization of radiant energy is 
made use of. 

It may of course be argued that these 
elementary studies in the biology of 
radiumized tissues, growing outside of 
the organism, in artificial media, are not 
quite analogous to biological processes 
within the body. In the complex organism, 
the cellular elements of the body fluids, the 
cell reaction around the lesion and the 
character of the tissue involved, aside 
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from any other factors, must be taken into 
consideration. 

In addition, we must realize that we are 
dealing here with experimental observa- 
tions of the restraining effect of radiant 
energy upon tissue cells possessing a very 
high degree of growth energy. However, 
the rate of proliferation of cancer tissue in 
vitro does not approach or conform by far 
to the heightened cell activity of chick 
embryo This demonstrated 
In one set of experiments where 5 and 10 mg. 
needles of radium element were placed 
upon the mica cover glass directly over the 
fragment for two to four hours, 
and the cultures observed after fort v-eight 


tissues. was 


cancer 


Fic. 3. Radtum emanation seed, 0.4 mc., 
fragment; scanty outgrowth, distal side. 


hours in the incubator. Notwithstanding 
the relatively short time of irradiation, the 
outgrowth from the original 
somewhat retarded, and upon microscop!- 
cal examination of stained preparations, 
the cells presented marked vacuolization, 
with a high degree of degeneration. More- 
over, further transfer of the cultures from 
medium to medium resulted in the cells 
finally going to pieces in eight to ten days, 
i.e., results similar to those obtained by 
Wood and Prime, with doses of 700 mg-hr. 

After all, our interest in the biological 
behavior of radiumized tissue is centered 
in the exact phenomena which have to do 
with inhibition or destruction of malignant 
cells in the organism. 

In our experiments there was clearly 
demonstrated that there is a direct inhibi- 
tory effect upon the cellular out-growths 


mass Was 


( 
Ea 
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of the tissues themselves, regardless of the 
possible alteration of the media in which 
they were maintained. Moreover, the failure 
and marked retardation of cell migration 
and proliferation would indicate that the 
radiant energy per se exerts a direct inhibi- 
tory and restraining influence upon nuclear 
division, proliferation and regeneration. 
Histologically it can be demonstrated that 
the cell nuclei in the outshoots of the new 
tissue are markedly affected. The stained 
preparations of tissues growing in contact 
with emanation seeds show already after 
three days distinct DY cnotic character of 
the nuclei. In other words, the nuclear 
apparatus is irreparably damaged so that 


a 


Fic. 4a and b. Degeneration in outgrowt 


the possibility of further mitosis and 
regeneration cannot be considered. 
Aside from the evidence of direct 


destruction of cellular elements due to the 
action of the radiant energy, it is permissible 
also to ascribe to the radiation effects an 
increase in the retarding influences of the 
media in which the tissues grow. Experi- 
ments which are now in progress afford us 
sufficient lead to probe into the indirect 
effect of radiation through its affect upon 
the media. It will be possible perhaps to 
indicate that retardation of growth may be 
increased at will either by overcoming the 
effect of growth stimulating substances, 
on the one hand, or, on the other, by ren- 
dering the action of the depressing sub- 
stances more pronounced. At present there 


are sufficient grounds to suggest that 


Biological Effects of Radium upon Tissues Growing in Vitro 


radiant energy exerts powerful influences 
upon both the nuclear structures of the 
cell itself and upon the inhibitory factors 
of the media. At any rate this method 
biological study, duplicating as near as 
possible the natural life processes, promises 
accurate data, and will probably throw some 
light upon whether we are dealing with a1 
a with the purely reproducti 

r purely nutritive processes of cell life. 


ABSTRACT OF DISCUSSION 


Dr. RAYMOND Hussey, New Haven, Con: 
Dr. Sittenfield only indicated brief 
some of the high points in the experiment 


work he has under way and it ts rather diflc 


has 


b 


Irradiated serum used tn culture 


medium. 


at this time to make any definite interpretatir 
of the results as they have been 
It is of interest to consider just what the 
therapist accepts in the way of experiment 
that will help him in his work. I find on talking 
with different men who are getting good results 
that none of them are doing any of their work 
the same way. It seems that it does not make 
any difference just how the work is done, jus 
so one gets good results. Most men do not 
know much about the therapeutic action of 
digitalis or salicylate of soda, and vet they 
do not hesitate to use them when they think 
they are indicated. 

As an Item of general information, the idea of 
so-called direct and indirect effect of irradiation 
belongs more to poetry than it does to fact. 
We know of no substance that has any effect 
upon any cell of the body that we could not 
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tumor tissue and I also believe we have an 
effect on the circulat ng and surr unding 
tissues, as brought out in this work nd that 
Ol Murphy. 

Dr. SITTENFIELD (¢ o feel that 
Our biological studies re what o1ve us 
progress in our science. We have right to 
demand and expect that progress must depend 
not only upon studies In pny cs Dut ll ology. 
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T O R 


HIGHLY PENETRATING RAYS OF COSMIC ORIGIN 


POBERT A. MILLIKAN 


has tely 


X made another addition to his many 
contributions to our knowledge of the origin 
and nature of radiant energy. He gives an 
account of this latest contribution an 
article in Science, originally prese ed 
before the National Academy of Scrences 
on Nov. lhe quotations 
are from the above mentioned pape 

He has, in short, proved that ext ordl- 
narily penetrating ravs exist whicl ve 
their origin somewhere outside ot the « tn, 
which are constant striking the earth 
from every direction, and whose est 
wave lengths are but one fiftieth of of 
the hardest gamma rays of radium but 
one ten millionth that of ordinat nt 

The original observation on which Milli- 
kan’s work is based was made by Ruther- 
ford and McLennan in 1903. They * ced 
that the rate ot leakage of an electric 
charge from an electroscope within ir- 
tight metal chamber could be reduced by 
enclosing the chamber within a completely 
encircling metal shield or box with walls a 
centimeter or more thick. This meant that 


the loss ot charge ol the enc losed electro- 
scope was not due to impertectly insulated 
supports, but must rather be due to some 


highly penetrating rays, like the gamma 
rays of radium, which could pass through 
metal walls as much as a centimeter thick 
and ionize the gas inside.” It was irst 


assumed that the radiation thus brought 
light was due to radioactive substances in 
the earth but it was subsequently discovered 
by German investigators that it | not 
decrease as rapidly with altitude it 
should if the earth were its source. Millikan 
himself in 1922 verified the findings of the 
German investigators that the penetrating 
radiation was greater high above the earth 
than at the earth’s surface, but he found 
that the amount of the increase was not 


di 


iS 
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more than one-fourth of that predicted by 
the German observers. Two vears later the 
latter reduced their estimates so that they 
were no longer in conflict with Millikan’s 
findings. 

Further experiments by Millikan at 
Muir and Arrowhead | ‘brought to 
light altogether unambiguously a 


ikes 
COSMIC 
radiation of such extraordinar\ De netrating 
power that the electroscope re 
to ad pth 
below the surface. The itmosphere above 
the lake was equivalent in 


dex reasing dow nN 


ibsorbin power 
had found 


ravs, coming into the earth from outer 


to 23 feet of water, so 


that 


we 


space, so penetrating that they could pass 
through 45 plus 23, equalling 68 feet of 
water or the equivalent of 6 feet of lead, 
before being completely absorbed. This 


represents rays much harder 
trating) than any 
been imagined. 
‘The most penetrating X-rays which we 
produce in our hospitals cannot go through 
half an inchof lead. Here were ravs originat- 
ing somewhere out in 
hundred 
these.” 


more pene- 
which had before even 


space, at least a 


ine than 


+ 


times more. penetrat 


The experiments indicate that these new 
high frequency rays are not homogeneous 
but have a measurable spectral distribution. 
Calculation shows that the shortest wave 
length A., and the 
0.00067 A. 

The following quotation gives some idea 
of Dr. Millikan’s conclusions with regard 
to the origin ot 
rays. 


iS 0.0004 longest 


these high frequency 


“We can draw some fairly reliable con- 
clusions as to the origin of these very pene- 
trating and very high frequency rays. 
The most penetrating rays that we have 
known anything about thus far, the gamma 
rays of radium and thorium, are produced 
only by nuclear transformations within 
atoms. This means that they are produced 


| 
|| 
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by the change of one atom over into another 
atom, or by the creation of a new type of 
atom. It ts scarcely possible then, to avoid 
the conclusion that these still more pene- 
trating rays which we have been studying 
are produced similarly by nuclear trans- 
formations of some sort. But these trans- 
formations must be enormously more 
energetic than are those taking place in 
any radioactive changes which we know 
anything about. For the frequency of any 
emitted ray is, according to our present 
knowledge, proportional to the energ\ 
of the subatomic change which gives birth 
to it. We can scarcely avoid the conclu- 
sion, then, that nuclear changes having an 
energy value perhaps fifty times as great 
as the energy changes involved in observed 
radioactive processes are taking place all 
through space, and that signals of these 
changes are being sent to us in these high 
frequency rays.” 

We have before in these pages remarked 
upon the ability of Dr. Millikan, rare 
among scientists, to render abstruse scienti- 
fic data understandable and even interest- 
ing to the layman. His article in Science, 
from which the above quotations are made, 
is especially remarkable for its lucidity and 
the absence of technical terms which are 
often the veriest jargon to all except the 
specialist in the branch of science under 
discussion. We venture to state that the 


Editorials 


progress of civilization would be 


More 
rapid if all scientists would cultivate a styl 


which would make their writings under- 
standable to educated people outside of 
their own restricted field. The effect of the 
discovery of the high frequency “cosmi 
ray”’ upon the popular mind is reflected 
in the following quotation from an edito- 
rial in the New York Times: 

“The mere discovery of these rays 
triumph of the human mind that should 
be acclaimed among the capital events 
these days. The proposal that thev should 
bear the name of their discoverer is one 
upon which his brother-scientists should 
insist. The power of these ravs to pass 
through six feet of solid lead has suggeste 
the name ‘penetrating rays,’ and the fact 


that they are immigrants upon this vapor 
sphere has suggested the name ‘in-com 
rays’ ; but the, would more appropr! ite 


bear the name of the penetrating mind 1 


passed through the miles of space to the fat 
frontiers of our atmosphere and there met 
these strange forces of the universe con 
out of space—the mind that lived amo 
them for years to learn their ways, and 
last brought us word of their mysterious 
existence. ‘Millikan rays’ ought to find 
place in our planetary scientific directo 
all the more because they would be asso- 
ciated with a man of such fine and mod 
personality.” 
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SOCIETY PROCEEDING 


S, CORRESPONDENCE 


AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES 


W! contemplate the publication of a list 
of roentgen society meetings such : 
that below, in each issue of the Journal, 
gradually adding other home and foreign 
societies as the information reaches us. 
Secretaries ol societies not here listed are 
requested to send the necessary informa- 

tion to the editor. 


AMERICAN ROENTGEN RAY SOCIET 
secretal Dr. Cl | t Dall 


Meets 
SECTION ON RADIOLOGY, AMIERICAN 
MEDICAL ASSOCIATION 
 pecreta Dr. M. J. Hubs 26 W St 
Chicago, Ill. 
Annual meeting, Dal Texas, April 19-223 ) 
THE RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 
Secretary, Robert J.M ke’ H 
land, Ohto. 
Annual meeting, Milwaukee, Wis., Nov. 29-D 


RADIOLOGICAL SECTION, SOUTHERN MEDI- 
CAL ASSOCIATION 


Secretary, Dr. Sherw d NM re. of Li 11S, | 
Annual meetin Atlanta, Ge ia, Nov. 15 26 
THE CANADIAN RADIOLOGICAL SOCII 

Secretary, Dr. E. C. B ks, Montreal 
Annual Meeting Victor B.C... d 

21-25, 1920 
CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 

Secretary, Dr. C. J. McCullough, Decatur, | 
Regular meetings held quarterly. 

CHICAGO ROENTGEN SOCIETY 

Secretary, Dr. Edward S. Blaine, 5 S. Wa Ave. 
Meets monthly on second Friday from October to Ma 

except during month of December t ginia 

Hotel. Dinner at 6 P.M., scientific sessio t 8 P.M. 


CLEVELAND RADIOLOGICAL SOCIETY 
secretary, Dr. E. P. McNamee. 

Meetings are held at 6 o’clock at the Unive t Club, 
on the fourth Monday evening of each 1 t Irom 
Septe mber to April, inclusive 


DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. Henry L. | Ibrich, 11 30 E. Grand Blvd. 
Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Buildin 
THE NEW ENGLAND ROENTGEN RAY 
SOCIETY 
Secretary, Dr. Charles W. Blackett, 35 Bay State, 
Rd., Boston, Mass. 
Meets monthly on third Friday, Boston Medical 
Library. 
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NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Eugene V. Powell, 217 East 42d St. 

Mec ts monthly on second Mor d . New Y¢ rk Academy 
of Medicine. 

PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr Harold B. TI npson, ttle, Wash. 

[wo meetings a year. 

Meets in Victoria, B. C., during week June 21 
1920. 

ROENTGEN RAY SOCIETY OF CENTRAL 

PENNSYLVANIA 


Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Iwo meetings a vear, Ap i Oct er. 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Eugene Pendergrass, Ur versity of 
Pennsylvania, Philadel 
Meets monthly on first Thursday evening, Pennsyl- 


nia Hospital. 
ST. LOUIS ROENTGEN CLUB 


Secretary-Treasurer, Dr. L. R. Sante, Metropolitan 


Building. 
Meets first week of each th. Time nd place of 
1eetings designated 


TEXAS RADIOLOGICAL SOCIETY 
Secretary, Dr Davis Spangler, Dall s, Tex Ss 


RADIOLOGICAIT SECTION, AUSTRALASIAN 
MEDICAL CONGRESS 


oecretary, Dr. A Ande! n, Che Hospital, 
Duned 
\leets it Dunedin, Ne ZK il nd, d ring February, 
1Q27. 
BELGIAN SOCIETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium 
Meets monthly on s cond Sur td’Een ynds Palace, 
Brussels, except In the summertime 
BRITISH INSTITUTE OF RADIOLOGY 
Secretary, Dr. John Muir, 32 Welbeck St., London, 
W. 1. 
Meets at 32 Welbeck St., but regular dates and times of 
meeting have not yet been arranged 


THE BRITISH RONTGEN SOCIETY 

Meets on the first Tuesday of each month from Novem- 
ber to June inclusive, at 8.15 P.M., at the British 
Institute of Radiology, 32 Welbeck St., London; 
W. 1. 


RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. 
Meets annually. 


ASSOCIATION OF GERMAN ROENTGENOLO- 
GISTS AND RADIOLOGISTS IN CZECHO- 
SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 

Prag, 11/52. 
Annual Meeting in Prag the last week of October. 
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DUTCH SOCIETY OF 
ROENTGENOLOGY 
Meets in Amsterdam every second month except in the 

summertime. 


ELECTROLOGY AND 


SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of Torino, 
Torino. 


ELECTRO-THERAPEUTIC SECTION OF 
ROYAL SOCIETY OF MEDICINE 
TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8.30 P.M. at the Royal Society of Med- 
cine, 1 Wimpole St., London, W. 1 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Associ: ution for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
Each of the following societies meets every second 
month except in the summertime: 


THE 
(CONFINED 


SOCIETY OF MEDICAI 
Meets in Stockholm. 


SOCIETY OF MEDICAL 
Meets in Oslo. 


RADIOLOGY OF SWEDEN 


RADIOLOGY 


IN NORWAY 


SOCIETY OF MEDICAI 
Meets in Copenhagen. 


RADIOLOGY IN DENMARK 


SOCIETY OF MEDICAI 
Meets in Helsingfors. 


RADIOLOGY IN FINLAND 


THE MAY MEETING 
AMERICAN ROENTGEN RAY SOCIETY 


The Twenty-seventh Annual Convoca- 
tion of the American Roentgen Ray Society 
will be held at Detroit, May 17 to 21, 1929. 
Sessions, exhibits and headquarters will be 
in the Book-Cadillac hotel. 
ments are in charge of Dr. W. A. Evans, 
10 Peterboro =... Detroit. Besides the 
customary features of the formal program, 
the banquet and the Caldwell Lecture, a 
day will be spent in Ann Arbor for instruc- 
tion and recreation. 


Local arrange- 


VISIT TO ANN ARBOR 
Wednesday morning at nine o'clock 

the members will leave by motor bus for 

Ann Arbor, where an entertaining program 


has been arranged by Dr. Hickey. On their 


arrival, Prof. Randall, of the department of 


physics, will give, in the amphitheater 
of the physics building, a special demon- 
stration on the newer experiments of the 
electron structure. At the new hospital, 
Dr. Haynes, the superintendent, will serve 
luncheon to the visitors. After lunch a 
program will be presented in the hospital 
amphitheater by the hospital staff and 
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members of the 


For 
those who wish to play golf, opportunity 
will be afforded at the Ann Arbor Country 


x-ray department. 


Club. The visitors will depart at four- 
thirty, arriving in Detroit in time for 


dinner and the Caldwell Lecture. 


CALDWELL LECTURI 
Prot. T. Wingate Todd, F. R.C.S., head 


of the department of anatomy, cena 
Reserve University, Cleveland, Ohio, will 
deliver the Caldwell Lecture on Wednesday 
evening, May 1g. His subject 
“The Rédle of Radiology in 
Education.” 

In the course of his lecture, Dr. Todd wil! 
discuss the following themes: Effect of the 
use of roentgen-ray methods upon anatomi- 
cal instruction; anatomy of the living; 
the medical student as a_ laboratory 
animal; the psychology of darkness; the 
advantage to roentgenographic science of 
the examination of large numbers of know: 
healthy young subjects: the possibility 
this offers for adequate record of the 
‘normal”’; application to special systems 

locomotor, alimentary, genito-urinary 
respiratory, vascular; adjuncts of the roent- 
gen ray; the stereoscopic roentgenogram ; 
possibilities of this for a students’ working 
library; prospects for the cinematographic 
roentgenogram. 


will be, 


Medic al 


BANQUET 


Dr. C. C. Little, president of the Univer- 
sity of Michigan, will speak at the banquet, 
Thursday evening, May 20. Dr. Little is 
one of the voungest unl ersity presidents in 
America. He is well known to roentgenolo- 
gists by reason of his experimental work 


on the biologic effects of roentgen rays. 

His subject will be of unusual interest. 
FOREIGN GUESTS 

Among the distinguished guests from 


abroad who will participate in the meeting 
are C. Thurstan Holland, president of the 
International Congress, and Prof. Arthur 
Schiiller, of Vienna, whose book on crania| 
radiography is well known. 


SCIENTIFIC EXHIBIT 


The scientific exhibit will be the largest 
shown in America, 


and best ever and to 
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tems 1605 
see it will be well worth a trip across the P. M. Hickey, M.p Ann Arbor, Mich. 
continent. Dr. Lawrence Reynolds, 10 Sex Problen 
Peterboro St., Detroit, chairman, Dr. M. M.D. 

C. Sosman, and Dr. B. H. Nichols comprise : cago, Ill 
Effects of the Roentg« on the P crea 
the committee. Among the exhibits already —e 
arranged for are foreign bodies in_ the P Penn. 
bronchi, Dr. Manges; brain tumors, Dr. : 7 
> 
Sosman; cholecystography, Dr. Sherwood G. E. PFAHLER, M.D. aa 
J. B. KLAUDER, M.D. Philadelphia, Pa. 
\loore; lesions of the genito-urinary tract, J. 1 MARTIN, M.D. 
Dr. Nichols; facial tumors, Drs. Martin — Experimental Studies of the Combined Effects of the 
and Martin; pneumonoconiosis, Dr. Pan- Roentgen Rays and Ultraviolet Rays 
coast: gastro-intestinal lesions, Dr. Carman; Ross Gotpen, m.p. New York City 
bone tumors, Dr. Meverding; some phases The Roentgenologic Treatment of Rheumatic Endo- 
ot crystallography, Boston Institute of carditis, with Ele grap ges. 
Technology; and  roentgenograms of Prrte, Montreal, Canada 
mummies in the Field Museum. This is P!Se#ses of the Chest Di strated by Lipiodol. 
only a partial list, but gives a hint of its 1. K. Pancoast, mp. Philadelphia, Pa 
magnitude and educational value. It is Roeentgenologic Diagnos plate tic and Subdiaphragm 
planned to have competent demonstrators oe 
at the exhibit throughout the meeting. ELDRIDGI Phimmen: ; lelphia, Pa. 
lo stimulate wider and continued inter- 
est prizes will be offered, consisting of a ©: b- Marrix, ap Dallas, Texas. 
cold medal for the best exhibit, and a certi- Hunger | 
ticate for the next best. Geo. E. PFAHLER, M.D Philadelphia, Pa. 
Members are urged to cooperate with the The Meas 
committee and advise it at once Ol ro- 
ted exhibit W. H. Stewart, M.D. New York City. 
( lecystography by the O \lethod: An Analvsis of 
the | t ( 
COMMERCIAL EXHIBI1 
R SCHULLI M.D Vienn 
The commercial exhibit, under the Sella Tur. 
direction of Dr. Christie, will be larger  G. Faiia, Pu.v. New York City. 
ind better than ever before. Exhibitors Phe Practical Measur t of the X-Rays. 
desiring space should make application J. W. Pierson, m.p Baltimore, Md. 
it once to Dr. A. C. Christie, 1QOQ Massa- Bone Lesions Associated th Gaucher's Disease. 
chusetts Ave., Washington, D.C. L. T. LEWaALb, M.D. New York City. 
Report of Four Cases of Diverticulum of the Stomach, 
THE SCIENTIFIC PROGRAM with Remarks on the Et yy and Differential 
Diag 
> proer: not vet arranged as t 
details of time and order in which the — four Years’ Experience in the Treatment of Bladder 
papers will be presented, but a list Ol the Tumors by Deep R ntgen R 
essayists and a partial list of subjects 1s Howarp P. Dous, M.p Detroit, Mich. 
published below. [he Effect of Deep Therapy over the Kidneys and 
R. D. CarmMan Adre 
President Elect F.S. Bissett, M.p. Minneapolis, Minn. 


PRELIMINARY LIST OF PAPERS 


\V. F. MANGEs, M.D. Philade , 
Foreign Bodt n the | phagus 
G. W. GRIER, M.D. Pittsb ,P 
Roentgen-R y Treatment of Keloid 
W. | BR AASCH, M.D. Rochest« \l ni 
| rete g 
W. A. Evans, M.D. Detroit, Mich. 


A Roentgenologic Study « 


Mlastoid D 


An Attempt to Appraise the Roentgenographic Method 


in the Diagnosis of Pulmonary Tuberculosis 
R. G. ALLISON, M.D. Minneapolis, Minn. 
Resolution in Pni c Tuberculosis 
\L. C. SosMAN, M.D. Boston, Mass. 
Diabetic yer’ 
A. W. CRANE, M.D. Salamazoo, Mich. 
Mucous Colitis 


R. D. CARMAN, M.D. 


A. B. Moore, M.D. 


Roe ntge nologic Diagnos “of ( ron 


Rochester, Minn. 


Ulcerative Colitis. 
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J. A. BARGEN, M.D. Rochester, Minn. 
The Treatment of Chronic Ulcerative Colitis as Based 
on our Present Knowledge of tts Etiology. 

B. H. Nicuots, 
The Relation ot 


M.D. Cleveland, Ohio. 


Pathologic Changes tn the Lumbar 
Spine to Lumbago. 
Epw. L. JENKINSON, M.D. 

Puitie LEWIN, M.D. Chicago, Ll. 
ind Childhood. 

Los Angeles, Caltt. 


Traumatic Lesions of the Spine. 


Diseases of Bones tn Infancy 


Wa. B. BowMAN, M.D. 


R. D. CARMAN, M.D. 

C. G. SUTHERLAND, M.D. Rochester, Mint 
The Duodenal Niche. 

New Orleans, I 


E. C. SAMUEL, M.D. 


Focal Infection. 

\LASAO ZUKI, M.D. Philadelphi Pa. 

I xperiment il Studies on the Biological Actions of the 
Modern Hardest Roentgen-Ravys. 

LeopoLtp JACHES, M.D. New York City 
A Study of the Differential Diagnosis between Early 
Osteop! istic Metastases ind Paget's ise. 

W. | PSON, Battle ( reek, Nlicl 


The Technique of Roentgen Colon Study 


W ork Cit 


M.D. 


Lewis Grecory CoLe, M.pb. 


Cinematographic Film of the Stomac! ind Duodenal 
Cap 

Georce W. HoLmes, m.p. Boston, Mass. 

Unusual Manifestations of Malignant Lymphoma 


Others who will present papers, titles of which will b: 
innounced lat 


ASE, M.D. Battle ¢ reek, Mich. 
E.. C. Ernst, M.D. St. Louis, Me 

C. THurstan Liverpool, 
H. M. IMBopEN, M.p. New York City 
J. T. Murpny, m.p. Toledo, Ohio 
G. E. RIcHarps, M.D. Toronto, Canada. 
T. A. Groovt R, M.D. 
A. C. CHRISTIE, M.D. 
E. A. MERRITT, M.D. 


PHILADELPHIA ROENTGEN 
RAY SOCIETY 


The Philadelphia Roentgen Ray Society 
held its regular meeting on December 3, 
1925, at the Pennsylvania Hospital. The 
scientific program consisted of the follow- 
ing papers: 

1. Diagnosis of Portal Infections. 

Surgical Aspect. By Dr. E. L. Eliason. 

Roentgen-Ray Aspect. By Dr. H. K. 
Pancoast. 

An abstract of Dr. Eliason’s paper is 
published on page 180. The paper by Dr. 
Pancoast will be published in full in a future 
issue of the Journal. 

2. Roentgen-Ray Diagnosis of Peduncu- 
lated Growths and Gastric Mucosa Pro- 


Washington, D. ¢ 
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lapsing through the into the 
Duodenum. 
Surgical Aspect. By Dr. E. L. Eltason. 
Roentgen-Ray Aspect. By Dr. E. P. 
Pendergrass. This paper will be published 
complete in an early number of the Journal. 
A number of interesting films and slides 


were following the 


Pylorus 


discussed 
program. 


scientill 


EUGENE P. PENDERGRASS 
Secretary. 


THE PACIFIC COAST X-RAY 
SOCIETY 
ANNUAL MEETING 


The Pacific Coast X-Ray Societ: 
hold its annual meeting in Victoria, B. ¢ 
during the week of June 21 to 26. 1620, } 
conjunction with the Canadian Medi 
Association and the Canadian Radiologix 
Society. 

Eastern men who are planning a vaca- 
tion in the West during the coming summer 
are urged to include Victoria in th 
itinerary so that they may attend 
meeting. 

Dr. H. B. Thompson, secretary of th 
Pacific Coast X-Ray Society, 118 Cobb 
Building, Seattle, Washington, would lik 
to have the names at an early date of an 
Eastern men who contemplate attendir 
the meeting who would like to preset 
papers. 


ethic 


ORAL ADMINISTRATION 
TETRAIODOPHENOLPHTHALEIN 


St. Louis Mo.., 


Jan. 20, 1920. 


Dr. C. D. Enfield, 
Louisville, Ky. 
Dear Dr. Enfield: 

In your letter in the December numbe: 
of the American Journal of Roentgenolog) 
and Radium Therapy you speak of the 
failure of disintegration and solution of 
variously prepared capsules of sodium 
tetraiodophenolphthalein. This has been 
the experience in my private labora 
tory and at the Washington Universit, 


laboratory. 
Chis failure of solution of the capsules | 
have been able to correlate to the acidities 
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of the alimentary canal and have inter- 
preted the persistence of the sodium 
tetraiodophenolphthalein in its original p 
or capsule form as being 
precipitate of the dye by acid, chiefly th 
hydrochloric acid. This precipitate forms 
coating, the original velatine 
capsule or other coating, and holds the p 


My article 
Radio 


due to an insoluble 


replacing 


or capsule in its original mass. 
this 
in February. 


* 
concerning will appear In 
the tarlure of the 
( ipsules to disintegrate D\ adding to then 


| have since overcome 


one or two grains of powdered agar-a 
which ts intimately mixed with the ery 

of the dve, and tn swelling | 
since 


breaks up the 
this additio 


+ 


no time encounte 


( 


ve mass. making 
my capsules I have at 
the opacity ol the capsule masses In 


Very truly vours, 
JosepH W. 
CHARLES ALEXANDER 
PFENDER 
al Round lop, 
the 
Eliza Wernei 
\lassachusetts, 
Dr. 


Bor 1 


8-8, 


lexas, Januat 
\mandus Ptfender 
Died at Bi 


Febru i 


SOtl Ol 
Pfender. 
19206. 


Ptender obtained his prelim 


education in the public schools of Rou 
lop and Gonzales, Texas, where, aft 
completing high school he engaged 
practice ol practical veterinar\ science 
by which means he Was ¢ nabled to procure 
suflicient funds to continue his studies, 
the ultimate object being the practice ol 


medicine. With this end tn 
to Washington in accepted 
appointment as assistant in the zoolog 
laboratory of the Department of Agricul- 
ture, and during his tenure of otfhice was 
associated with Dr. Charles Wardell Stiles 
and Dr. Brayton H. 
known scientists, 


View he ( 1i¢ 


Ransom, both well- 
the latter recent 
deceased. 

Dr. Pfender entered George Washington 
University Medical School in 1901 
ating with the degree of M.D. In 1905, 
which time he has been actively 
engaged in the practice of his profession 


— 


since 


In rg11 he began devoting his entire time 


107 


to roentgenology and electrotherapy. Dur- 
ing the world war he was appointed to 


serve on Medical Advisory so0ard No. 3 
as roentgen specialist. 
Dr. Pfender’s ability was further recog- 


nized and such recognition was evidenced 
by his appointment to hospital 
staffs among which may be mentioned the 
following: Stbley Memorial 
luberculosis Hospital, 
ments he held at 


Various 


Hospital and 
which appoint- 
the time of his death; 


Georgetown niversity Hospital and 
Gallinger Memorial Hospital, which 
appointments he relinquished some time 
previously because of illness. He was for 
many vears connected with Georgetown 
University Medical School in arious 
teaching capacities and had held the pro- 
fessorship of roentgenology since’ IQIQ. 

Dr. Pfender was a prolific writer and 
contributed many original articles on 
arious subjects, but chiefly on ros ntgenol- 
ogy, to many medical journals. 

He was a member of the Medical Society 


of the District of Columbia, American 
Roentgen society, Radiological 
Society of North America, the Helm 
ogical Soctetv, the Societ 


and Society ol Mental and Nerv 


Diseases of the District of Columbia. 
He was also a member of the University 
Club of Washingtor ( ir\ 
Baptist church. 

Dr. Pfender’s passing leaves gap In 
our ranks that will be hard to fill. As 
one of the foremost roentgenologists of 
Washington, he was iluable con- 


sultant, and his scientific attainments and 
charming personality ende red him to a 


host ol friends. He Was an arde nt ¢ hristian 


and his fortitude and courage facing 
the inevitable calmly as he did tor so 
long a time, bespeaks ) faith that tew 


possess. 

Dr. Pfender 
knew of his approaching end, 
on unflinchingly 


With 


vears and 
vet he carried 
and uncomplainingly. 
his indomitable will he staved the 


was tor SIx 


hand of death in the most courageous 
battle for life that this writer has ever 
witnessed. He died as he lived a God- 


fearing gentleman and physician. 
JosepH F. Etwarp. 


= 
== 
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MANLY J. SANDBORN 


The announcement of the sudden death 
of Dr. Sandborn, president of the Radio- 
logical Society of North America has come 
as a great shock to all who knew him. He 
died on February 20, in his fifty-seventh 
year, from acute dilatation of the heart 
following appendectomy. 

Before his election as president, Dr. 
Sandborn had served as secretary of the 
Radiological Society for five years and at 
the time of his death was chairman of the 
staff of St. Elizabeth Hospital tn his home 
City, Appleton, Wisconsin. 

A more extended account of Dr. Sand- 
born’s life will be published in a future 
number. 


CHARLES C. GRANDY 


It is with great regret that we announce 
the death of Dr. Charles C. Grandy, a 
valued member of the American Roentgen 
Ray Society. Dr. Grandy died at his home 
in Fort Wayne, Indiana, on February 12 
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1926, of chronic nephritis, following an 
illness of five months. 

Dr. Grandy was born July 7, 1885 in 
Wall Lake, lowa and lived during his young 
manhood in Warsaw, Indiana. He was a 
graduate of Indiana University and of 
Rush Medical College. Upon graduation 
in 1911 he located in Fort Wayne and 
became attached to the staff of the 
Lutheran Hospital. During recent years 
he has been a member of the Duemling 
Clinic as roentgenologist and 
therapist. 

In addition to the American Roentgen 
Ray Society, Dr. Grandy was a member 


radium 


of the Allen County Medical Society, 
the American Medical Association, the 
Northern Tri-State Medical Association, 


the Radiological Society of North America 
and the American Institute of Electrical 
Engineers. 

Dr. Grandy is survived by his widow 
and three children, Alice, Charlene and 
John, one sister, Miss Ruth Grandy of 
Fort Wayne and brother, 


one Frank 


Grandy of Indianapolis. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Davin R. Bowen, M.D., Pennsylvania Hospital, Philadelphia, Pa 


In this department will be published Jrom time to time, a material 1s available, suggestions jor improvement in technique. 


A CONVENIENT AND ACCURATE METHOD OF 
MEASURING ROENTGEN-RAY 
DEPTH DOSAGE 
BY J. L. WEATHERWAX, M.A., ROBERT A. BRADLEY, M.D. 


Philadelphia General Hospital and Graduate School of Medicine, University of Pent 


DAVID R. BOWEN, M.D. \ND EUGENE T. LEDDY, M.D. 


Pennsylvanta Hospital Mayo Clin 
| [ is as essential to know accurately Holfelder. By the use of the depth dosage 
the amount of radiation delivered to measurement in connection with charts of 


deep-seated malignant growths, if we are cross-section anatomy it is possible to 
to make the greatest possible progress in closely approximate the size and direction 
roentgen-ray therapy, as it is to know of a given field and to deliver a predeter- 


| 


+ 2 
J 
42 
Fic. 1 
accurately the dosage of a powerful drug. mined quantity of radiation into it. 


The earliest attempts to study the meas- Failla' has described dosage charts based 
urement and distribution of roentgen rays upon his own work and also a method of 


at varying depths were made in Germany adapting standard cross-section anatomy 
and resulted in the production, among charts to use with patients of varying 


others, of the charts of Dessauer and of — size. 


1090 


— 
2 
+ 
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Our conversations and inquiries have, 
however, forced us to the belief that few 
roentgen therapists make actual use of 
any of these methods at all routinely 
in the treatment of patients. This paper ts 
therefore an attempt to still further 
simplify these methods and to thus render 
their routine use more attractive. 

One of us (Weatherwax) has developed 
a set of curves (Fig. 1) representing the 
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lonization measurements of the roentgen- 
ray intensity were made on the surfacs 
of the water with the ionization chambe: 
half submerged and this value called 100 
per cent, or skin intensity. The ionizatior 
chamber then moved about in the 
water in the field of radiation and toniza- 
tion measurements taken at many 


Was 


+ 


JO it 


distribution of roentgen rays under the 
following conditions: 200 kv., 50 cm. skin 
target distance, 0.51 mm. of copper and 


1.0 mm. of aluminum as filters and a 
field 17 cm. tn diameter. These curves 
represent ionization measurements ol 


roentgen-ray intensity produced by the 
deep therapy roentgen-ray machine at 
the Philadelphia General Hospital. A 
modified Friedrich-Kroenig type of horn 
ionization chamber with an electroscopic 
system of our own construction was used 
to measure the roentgen rays. A water 
phantom was used to represent the patient. 


Horizontal and depth measurements 
intensity at the various points were com- 
pared with measurements made in_ th 
center of the field with the tonization cham- 
ber half submerged. Intensity percentages 
reaching these points were computed and 
plotted as shown on the chart (Fig. 1 
A more detailed description of our method 
of measuring roentgen-ray intensity can 
be found in previous papers.” 

It will be observed that near the surface 
of the skin the percentage curves bend 
toward the primary field as they emerge. 
A very careful investigation of the fie!d 


Mit 
i 
J 
‘ta 
Fic. 


just outside of the primary beam was made 
to determine the direction the curves 
would actually take. Curves illustrated 
by Dessauer,! Bachem,’ and others show 
their percentage curves bending away 
from the primary field as they emerge at 
the skin. However, Failla’s measurements 
give curves showing the distribution of 
radiation similar to the curves as shown 
in Figure 1. This is an important fact for 
if the percentage curves tend to converge 
towards the primary field, it is not neces- 
sary to make the ports of entry so far 
apart as if the curves continued to diverge. 
This point has been tested clinically and 
our measurements check satisfactorily. 

lo adapt cross-section anatomy plates 
to the various sizes of patients, we made 
use Kodak Auto-focus Enlarger 
Fy ), an instrument designed for the 
use of amateur photographers and to be 
obtained in photo supply shops every- 
where at a moderate price. By a coordi- 
nating action the desired enlargement of a 
given slide is secured by one motion, the 
focus being held accurate at all points 
automatically. 

Lantern slide reproductions 


of a 


y > 


size 3! 


515” were made from  Desjardin’s 
cross-section anatomy charts. The selected 
slide is placed in the enlarger slide- 
holder and the enlarger adjusted until 


the projected image, seen on a sheet of 
white paper on the table underneath as 
closely as possible approximates the pre- 
determined size (at the same level) of 
the patient to be treated. A 200 watt 
lamp in the lamp house “D” has its light 
distributed through an opal glass screen 
a uniform illumination. To read 
the image clearly the apparatus must be 
used in a darkened room or the light must 
be excluded by curtains arranged closely 
about it. A fair degree of satisfaction may 
thus be had with the enlarger used as 
delivered, but we found its use in a cabinet 
Fig. 3) very much more convenient. 
The enlarger is mounted bottom upwards 
Fig. 4). A curtain of suflicient fullness to 
reach around three sides is previded and 
the cabinet placed with the back of the 


to secure 


curtain toward the window. The body of 


the observer serves to darken the fourth 
side. A shaft fitted with a crank serves to 
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adjust the enlarger by means of a small 
wire cable fitted to it, windlass fashion. 
A door is provided on the side for the 
convenient insertion and removal of slides. 
The top of the cabinet is of plate glass 
and upon this a sheet of tracing 
paper which serves at once as the projec- 
tion screen and the medium upon which 
the chart, now of the desired size may be 
permanently traced. 

Curves representing a series of fields 
showing the roentgen-ray distribution (Fig 


rests 


1) have been reproduced in black, blue and 
red on thin transparent celluloid. 


From the clinical examination of the 
patient, the malignant growth is located 
in three dimensions. At the same time 
the lateral and anteroposterior dimensions 
of the patient are obtained. Two instru- 
ments are needed for procuring the body 
diameter of the patient. As it will usually 
be desirable to make these measurements 
with the patient recumbent, the lateral 
and oblique (if needed) diameters may be 
made with the familiar caliper type of 
pelvimeter. The anteroposterior measure- 
ment can conveniently be made with a 


“es 
“ > 
Be 
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vertical caliper of the beam compass type, 
the base of which rests upon the table; 
a movable arm is adjusted to the patient. 
As the patient will usually recline with 
some sort of mattress, or pad between the 
body and the table, it will be necessary 
to allow for the compressed thickness of 
this material. If there is a marked dispro- 
portion between the differential of the 
determined anteroposterior and lateral 
diameters of the patient and those of the 
chart, we believe it is well to consider the 


anteroposterior and make whatever allow- 
ance may be necessary for the other. 
This matter will be of no great Importance 
except in the presence of deformity and 
obesity. When the discrepancy is so great 
that it must surely be a real source of 
error, the use of strips of rolled lead 1” 
x 345”" will be found of service. With 
one end placed as far back between the 
body and the mattress as can conveniently 
be done, the lead strip is bent to conform 
to the body surface and at the anterior 
midline a clip marker is placed. This 
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bent strip may now be laid about the 
corresponding side of the sketch and the 
outline corrected. The important relations 
are the target, the skin and the lesion. 
These must be determined with reference to 
any interfering abnormality of the patient 
if really creditable accuracy is undertaken. 

The anatomical cross-section represent- 


ing the relative position of the malignant 


growth is placed in the enlarger. If the 
apparatus, as shown in Figure 3 -is used 


Ay 


the operator regulates the size of the image 


| Bredder 
2 VUreter 
3 Rectum 


with his left hand by turning the handle, 
while with his right hand he checks the 
lateral and anteroposterior dimensions 
with the mounted movable scales 
top of the apparatus. After adjustments 
have been made, a sketch is reproduced 
of the outline of the patient to be treated. 
At the same time the size and location of 
the malignant growth is also outlined by 
means of the three dimensions obtained 
at clinical examination. Other parts of 
the anatomical cross-section may be 
sketched in. This will aid in the choice of 


on 


PUBIS 
ISN 
INS 
AE 
we 
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the different ports of entry and in directing 
the rays so as to avoid giving too much 
radiation to certain organs. 

The name of the patient and date are 
placed on the margin of the sketch. The 
radiologist then decides on the quantity 
ot radiation he wishes to deliver to the 
malignant growth. The next step is to 
determine the best method of delivering 
this quantity of radiation and still trradi- 
ate the normal tissue as little as 


DOSSIDIe. 


If one port of entry delivers suflictent 
| 
| 7 
/ 
/ 
/ 
y 


radiation to the malignant growth, then 
any one of the set of sav black, 
will o1ve the distribution of roentgen-ra\ 
intensity. Should two ports of entry be 


Curves, 


required a second set of curves, say tne 
red, is placed in position. The two charts 
will overlap and the total quantity of 
radiation is the sum of the percentages 
as read from the black and the red curves. 
Figure 5 illustrates the use of the red and 
black curves placed in position over a 
reproduced cross-section. Figure 6 illus- 
trates the fields of radiation sketched on 
the surface, the direction of the field and 


percentages of skin radiation reaching 
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different parts of the tumor and also the 
greatest percentage of skin radiation where 
the fields overlap. This same idea can be 
made to include a third port of entry if 
sufficient radiation is not delivered by 
the two fields. The set of blue curves ts 
placed in position and the total quantity 
of radiation delivered to say any depth, 
is the sum of the percentages obtained 
from the three charts. The ports of entry, 
as marked on the diagram, and shown by 
Figure 6, act as a 


oulde to position on 


[Male] ABOVE SYMPHYSIS PUBIS 


1. Bradder 
2. Ureter 


the skin and direction of the rays. On the 
margin of the paper the voltage, milli- 


amperage, field, filter and skin target 
distance are recorded. The date and 
number of milliampere-minutes are like- 


wise recorded. This comprises a compact 
accurate record of treatment. 

These outlines are of very great value 
to the radiologist in reporting a series of 
cases. He ts able to give his exact technique 
as to voltage, milliampere-minutes, skin 
target distance, filters, field and the 
average percentage of the skin dosage 
delivered to the deep-seated malignant 
growths. Then the question of the size of 
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%, 
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the patient will not enter as this factor 
has been eliminated by the precentage of 
the depth dose. It will no longer be neces- 
sary for those listening to the reports of 
the treatment of a series of cases to wonder 
how many received the same quantity of 
radiation into the malignant growths. 
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FOR INTRODUCING NEEDLES OF 


RADIUM SALTS* 


HOUSTON, 


be factor of paramount importance In 
the use of radium rays for therapeutic 
purposes—that of homogeneous _radia- 
tion—cannot be accomplished in all cases 
without imbedding radium in addition to 
surface application. 

It is well known that deep-seated 
growths are less responsive to radium irra- 
diation than superficial ones, partly because 
less radiation reaches the deeper growth. 
The overlying structures all absorb a 
portion of the rays passing through. In 
addition, the distance necessary between 
the container and skin reduces the effi- 
ciency of the radioactive substance. Some 
neoplasms, both superficial and deep, are so 
situated relative to important organs that 
surface irradiation is contraindicated. In 
many instances, as in the mouth, surface 
irradiation alone will not suffice because a 
lethal dose to all cancer cells would cause 
necrosis of large masses of normal tissue. 

I believe that radium salts are as effec- 
tive as radon and can be as well adapted to 
general use. My experience with glass 
seeds of radon is quite limited, though | 
have seen them used extensively by experi- 
enced and skilled operators in many of the 
large clinics. The applications were as a 
rule made without difficulty. However, in 

* Read at the Tenth Annual Meeting 


NORSW ORTHY, 
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tumors in which two or more needles o1 
seeds are to be implanted tn the same line, 
| believe needles of radium salts can be 
placed more systematically, with mor 
precision, with less trauma and less pain, 
and with greater ease than glass seeds. I) 
making this statement I am thoroughly con- 
scious of the large number of men of wid 
experience whose opinions differ with min 

All needle inserters that I have seen ar 
so constructed that but one needle or one 
seed can be implanted accurately befor« 
withdrawing the cannula entirely out of 
the Repeated insertion of — the 
trocar causes pain and trauma, and it is 
impossible to deposit many needles o1 
seeds in the tissues with intelligence 
tive to homogeneous radiation. 

Trauma in or around cancer and avenues 
for possible infection should always be 
avoided when possible. By the time twenty 
or thirty needles of radium salt or a like 
number of radon seeds have been implanted 
by the ordinary methods now in use, the 
tumor has been pretty well riddled and 
avenues for possible infection are many. 
In addition, the scar tissue surrounding 
non-absorbable buried glass seeds fur- 
nishes a fertile field for local recurrence of 
the cancer. 


tissues. 


reia- 
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An Instrument for Introducing Needles of Radium Salts : 


Chere are three principal objections to 
the use of imbedded radium, either radon 
or salts: (1) the trauma produced by 
numerous insertions of the needle cannula; 


2) inability to place the needles or seeds 


with exactness as related to each otne! 
/ 
I ( A.G B.S 
I a | ( 
resulting in a lack of homogeneous 
wee 
tion, and : holdin the needies In place 
ifter implanting. 

\ needle inserter which | have de ( 
tor our Owl use has reduced these DIeCc- 
tions very matertall lrauma ma 

1 
lessened yroportion to the numbe I 
A 


inserted. If two needle 
twenty needles are to be introduced in the 
same line the trauma will be reduced one- 
half or twenty times respectively. As 
many needles as are wanted in a straight 
line can be deposited at a single puncture 


needles to be 
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and every needle can be placed with exact 
knowledge as to depth and distance from 
its neighbor, thus making possible more 
homogeneous radiation. The channel in 
which the needles are deposited is very 


small, there having been but one puncture 


Te 
4 
E VIEW 

illow passing « eat cle ment, 
dle. C. Cannu taper to tl dge. D. Fin 
trom the trocar, and with the point ol each 


needle resting at the eve 
the 


] 
reduced to a 


ot its predecessor, 
of needles slippin out Is 
minimum, if 
kept quiet in bed. 


[he instrument consists of a cal 


danger 


the patient 1s 


Inula, a 


trocar and a piston. [ he cannula has a 
Point 
fits and fills slot in cannul 


caliber for carrying needles of the diameter 
to be used, and is graduated on the outside 
according to the lengths of needles to be 
used. The cannula has two fins with slot 
between extending its entire length. The 
fins serve to force the tissues away from the 


ON 
| | 
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cannula and form the slot through which 
the thread slips and also to furnish strength 
for the cannula. The edges of the slot 
through which the thread slips between 
the fins are especially rounded and smooth 


A 
2 
SECTION 


Fic. 3. Plunger. 


to prevent injury to the thread. The trocar 
extends bevond the distal end of the 
cannula and has a fin fitting into the slot 
in the cannula which prevents the tissues 
from entering the slot during introduction. 


Fic. 4. Cannula with plunger 
cannula. A. Implanted radium needle 
which strips thread from cannula. 


The piston fits the cannula in the same 
manner as the trocar and is somewhat 
longer. This extra length is to insure the 
needle being deposited well away from 
the cannula and to force the thread out so 
that it may not bind against the cannula 


Enp °f PLUNGER 


A. Fin which fits and fills slot in cannula; rounded end so that when implant 
cleared from instrument through slot. B. End concaved to 
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on withdrawal. We have one instrument 
150 mm. and one 250 mm. long for bot! 
5 mg. and 10 mg. needles. We have foun 
that the 5 mg. needles will feed we 
through the 10 mg. cannula and we do 1 


= B 
J 


give good bearin ivyainst eve ot need 


believe an additional cannula for the 31 
needles IS necessary. 

With a single puncture of the trox 
many 


needles as are required ma‘ 
straight 


inserted In a line before with- 


slightly withdrawn) after implanting radium needle and stripping thread f1 
. B. Cannula. C. Plunger. D. Thread. E. Slot in cannula. F. Fin on plung 


drawing the cannula. The trocar can be 
inserted again and another line of needles 
be deposited either parallel or perpendicu- 
lar to the first. This process may bi 
repeated until as many needles have been 
placed as are needed. 


WS 
E 
D 


An Instrument for Introducing Needles of Radium Salts 


To insert the instrument, make a stab 
wound of the skin or mucous membrane 
sufliciently large to permit free entrance of 
the cannula. If this is not done tt will be 
found that the needles cannot be deposited 
correctly as the cannula will slip out in 
jerks and will have to be forced back into 
the opening, thus increasing trauma. Next, 
push the trocar to the farthest point at 
once. Withdraw the trocar from the can- 
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Repeat the process until the tumor has 
been supplied with all needles to be 
implanted in that line before entirely 
removing the cannula from the tissues. 
Needles may be deposited in different 
directions as desired. The small non-bearing 
radium space between the point and eye 
of the needle will receive cross fire trradia- 
tion from each needle. In case of a tumor 
too large to be treated at one sitting, it 


nula and place the needle in the caliber of 
the cannula so that the thread will slip 
easily into the slot without binding between 
the eve of the needle and the sides of the 
cannula; with the piston, which has a 
concave end, gently push the needle for- 
ward to near the end of cannula. Now 
withdraw the cannula to the next mark 
and here implant the first needle. Remove 
the piston from the cannula before moving 
the cannula. Draw the cannula out to the 
point for depositing the 


next needle. 


may be diagrammed and the treatment 
continued later. 

We diagram the needle lines on the 
surface of the tumor with picric acid as a 
stain. This makes accurate implantation 
easier. The cannula, which is graduated 
with 0.5 cm. divisions, is an excellent rule 
for this purpose. 

In soft tumors better placement of 
needles is accomplished by inserting two 
trocars with cannulas at right angles to 
each other and in the contemplated 


: 
Taras 
a 
4 P 8 
a 
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needle lines near the center of the tumor. 
These are left in place and tend to fix the 
tissues, prevent possible sliding of tissue 
and displacement of needles while deposit- 


ing the first rows. Needles are then 
implanted through these two cannulas 


before their removal. 

Needles may be implanted under roent- 
genoscopic observation, although we have 
not found this necessary. Figure 5 shows 
roentgenographically twenty 5 mg. needles 
and a cannula tmbedded vertically and 
i e 10 mg. needles imbedded horizontally 

1. beefsteak about 6 X 12 X 30 cm. In 
size. All of these needles and the trocar 
were introduced without the aid of a 
roentgenoscope. The needles represented 


by the letter “Y” were implanted care- 
lessly, recording at the time which needles 


were probably out of alinement. The 
needles implanted unevenly correspond 
with our record made as they were inserted. 
The needles represented by the letter ‘*Z”’ 
were implanted with more care. Figure 
5B is the same as Figure 5A, with lateral 
exposure. 


needles and the cannula are very nearly 
superimposed. The irregular dot within 
the circle represents the horizontal! line 


of needles endwise. 

We use standard needles of radium 
barium sulphate, as prepared by the 
Radium Chemical Company of Pittsburgh, 
with the belief that 5 mg. non-corrosive 
alloy needles tmbedded for twenty-four 
hours will give approximately the same 
amount of radiation as 1 mec. glass seeds 
of radon left permanently. Estimating 
that 5 mg. of radium element contained in 


a non-corrosive alloy needle tn the form of 


radium barium sulphate will produce a 
caustic effect for 4 millimeters and auto- 
lytic degeneration for an additional 10 
millimeters surrounding the full length 
of the needle, we place the needles from 


1 to 3 cm. apart. In tumors believed to be of 


pe Esa cell origin, where recovery is 


Note that both vertical lines of 
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preferred by autolytic degeneration,needles 
are deposited from 2 to 3 cm. apart and are 
left imbedded for from four to 
four hours. In tumors of squamous 
origin, where caustic destruction ts 
ferred, we adhere to the rule of 1 
between needles and_ leave 
imbedded for twenty-four hours. 
A similar, but smaller, instrument could 
be constructed for platinum needles. As vet 
suflicient necrosis has followed in no cas 
to warrant elimination of all the beta 
ravs, and, as all our needles were of non- 
corrosive alloy, we have made no chang 


twenty- 
cell 
pre- 
cm. 
needles 


ABSTRACT OF 


Dr. R. E. Loucks, Detroit, Mich. I wor 
like to know what kind of thread the Doctor uses 
Dr. H. K. Pancoast, Philadelphia. [wou 

like to know how he gets the needles out. 

Dr. A. Howarp Pirie, Montreal. Do | 
understand that vou leave a bunch of thre 
in the wound? | should think this would fa. 
infection. 

Dr. Georce Pranter, Philadelpl 
How do vou sterilize the fishing cord? 

Dr. Norswortny, (closing). If you 
to eliminate all of the beta ravs, the cannu 
could be left in place. We have had no troubk 
whatever in removing the needles. We ke 
the threads separated so far as 
but sometimes if you pull 
threads, the needles will just 
1 use a No. o fishing cord which 
to be waterproof and to have a twelve 

tensile strength. We find that tl 

passes through the cannula without any diffi- 
culty, is not as stiff as a waxed thread and we 
had no trouble with it so far. We have 
placed as many as ten needles in line. 

Dr. Pirie asked why the threads do not for: 
an avenue of infection, but how can ten thread 
through a small hole have as much chance fo 
infection as ten threads through ten 
The traumatism is reduced ten times and the 
cicatrix ten times by planting the needles 
in one line. We boil the fishing cord and ther 
soak it in alcohol. Before using it, we 
from this into boric 


DISCUSSION 


IS POSSIDIK 
three or more 
come out 
same. 


pr sed 


IS SUD 


pound 


nave 


holes? 


lip it 


acid solution. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


Eviason, E. L., mp. Pylephlebitis and Liver 
Abcess Following Appendicitis. 
Pylephlebitis and liver abscess are errone- 

ously regarded by many writers as synonymous. 

They frequently exist in conjunction but in the 


series reported in this paper at least 2 cases of 


pylephlebitis existed without liver abscess. By 
far the most important single cause of this 
condition is suppurative appendicitis (42 per 
cent) (Langdon Brown). In this series all 14 
cases were due to appendicitis. 

Associated with the liver there 
frequently exists a subdiaphragmatic abscess. 
In the cases here reported a liver abscess pre- 
ceded the subdiaphragmatic in every instance. 


abscess 


Che literature discloses in all but 53 cases of 


liver abscess secondary to appendicitis, with a 
mortality of 59 per cent. Examination of the 
University of Pennsylvania Hospital records 
of the last acute appendicitis 


2237 cases ol 


preceding the vear 1922 reveals only 3 cases of 


hepatic abscess (0.13 per cent incidence), a 
figure closely resembling those quoted in the 
literature. 

The writer has collected from the University, 
Howard and Philadelphia General Hospitals 
14 cases in all, 10 of which were personal cases; 
7,of these 10 were admitted having had their 
condition over weeks or months, 3 only 
developed liver abscess following operation for 
appendicitis by the writer. All of the personal 
cases (10) were seen since June, 1922. The fact 
that there Is a greater incidence since 1922 
leads the writer to suspect that the improved 
methods of diagnosis are responsible. Chief 
among these improvements is that of the roent- 
gen-ray and roentgenoscope. Passing directly 
to these findings as being of paramount interest 
to the members of the Roentgen Ray Society, 
the other symptoms of a clinical nature will be 
omitted. 

Roentgenograms and roentgenoscopic exami- 
nations were made in 10 cases. Negative reports 
were returned in only two. The other 8 cases alll 
were reported by Dr. H. K. Pancoast as show- 
ing elevation of the right side of the diaphragm 
and in some instances restriction of movement 
on that same side. In 3 of the series there was 
also a shadow in the lower right chest inter- 
preted as fluid. This shadow appeared only in 
those cases in which the abscess or abscesses 
affected the upper surface of the liver. These 


roentgen findings are extremely interesting 

they seem to point to the fact that pus in the 
liver will give much the same phenomena as wil 
subdiaphragmatic In 3 of these cases 
there was an abscess between the diaphragn 
and the liver but it was the result of a 
of a liver abscess into this space, 
operation, 


pus. 


rupture 
as shown at 
the condition being then one of the 
hour-glass tvpe of abscess. 
It may be stated here that in practicall 

ol these Cases the clinical diagnosis at lirst 
basal pneumonia or a subdiaphragmati 
abscess. At operation however, in each instance 
the proper diagnosis of liver abscess was mac 


Was a 


Vlortality: Seven of the 1 } lived (50 per cent 
This is not as high a recovery rate as that 
quoted earlier in this article from the cass 


namely 
23 cases. It more nearly, 
the mortality figure 


collected by Slesinger, 20 recoveries 
however, approximate S 
59 per cent) of the entir 
number of cases, 53, collected by the write: 
from the literature at the time of writ 
Adding the present 


series ol 14 cases with 


deaths, gives an average mortality of 54.5 
per cent. This makes one pause, as many text 
books state that pylephlebitis is practical 


invariably fatal. 
If a careful survey of the reported series be 


made, two very startling facts are brought to 
light. The first of these 1s that in every cas« 
provisional diagnosis and often a_ retained 


diagnosis of a right basal pneumonia was made. 
This was based on the physical findings of 
compressed lower lobe together, in 
instances, with effusion. The 
eliminated the pneumonia diagnosis in each 
Therefore in looking over the 
collected and noting the increasing frequency 
of diagnosis, 14 cases In 3 vears in the writer's 
service, as compared to a previous total of 53 
in the literature, one cannot help but believe 
that many of these cases were diagnosed and 
died as supposed septic pneumonias. The roent- 
gen ray has dispelled this error in diagnosis and 
shown the condition as it really exists. 

The second startling fact brought out is the 


roentgen ray 


case. 


AS 


tardiness with which a_ positive operative 
diagnosis was made. In the 3 cases that 


developed after an appendectomy by the 
writer, the diagnosis of pylephlebitis and live: 
abscess was made in fourteen, nineteen, and 
twenty days. In the cases coming to the 
hospital with the condition already existing, 
the historian proved the disease to have been 
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present for periods varying from two weeks to rule produce a wider shadow. The possibility 
eleven months, 3 cases being respective! { of the existence of such a dilatation must be 
eight, ten and eleven months’ duration, considered in the interpretation of the rela- 
commentary on oOul diagnosti ability tively wide shadow wher stricture Is suspected. 
t is believed that quite a number ol strictures 
SUMMARY encountered in adult life may be of congenital 
Pvlep| origin. One should not draw the deduction 
Viephiebditis and liver abscess re t . I 
that when a kink Is seer n the ureteropvelo- 
| | ] t 
dentical and occu! a compticatio! f 
gram it Is necessarily responsibie for the 


ppendicitis in from 0.1 per cent to 0.4 per c 


Symptoms a patient. Kinks are often found 
2. The roentgen ray and roentgenoscope { | { 
1: upon inspection Of a normal ureter. If, how- 
early diagnosis by showing a high diap | : | 
ever, there are Clinical ¢ aqaences ot renal intec- 
ometimes With restricted movement. | : 
tion and these are confirmed by the urological 
ae study it 1s justifiable to state that the kink Is 
uable signs. 
pP responsible tor obstructi the escape ol the 
ail ul ( 1 TO! { 
ae velvic contents. A thorough study of the 
oted most nen the ntect Sino 
| { +} ureteropvelogram may bring to light a normal 
, p nsertions of the ureter in the pelvis which 1s of 
neumol re Irequentl | 
be il great value from the di gnostic standpoint and 
CSUl con ( I fron the st int of tre tment 
6. Jaundice practical a const { 
E. L., and Wricut, V. W. Murray. 
- | aaa Benign tumors of the stoma Surg., 
+ + n G Obdst., Oct er, 19024, X LO] 172 
S ASSOC r 
. Progn ( l \¢ vel Under benign tumors « the stomach are 
94 Per Cent recovel included adenomas, papillomas, mvomas, fibro- 
Surever t t + 
Y urs re ( ( ( mas, cysts, angiomas, iipomas, osteomas, 
mvyxomas and the misnomer “polyps.” Under 
ISENDRATH, Daniet N. Ureteral stricture 
kink this head diverticula, mp! node eniarge- 
KINKS, and abnorm nserts. Surg., | ‘ 
: ments, hypertrophies, SCeSSES, neurysms 
Obst. No ember, 1925, XII, 557—50 


and indurated swellings re not included. A 


© review IS given of reported and collected cases, 


ttention to the necessity Of UuSINg sp | together with a person collection of 4 cases. 
OUTES supplemented bv ureteral pvelogi \ he condition is not so infrequent as is usually 
searching for ureteral stricture. The tt« believed. More extended use of the roentgen 
method has re vealed that kinks and abi | rav in eastric cases with operation (« irly upon 
nsertions into the renal pelvis can be re gastric cases that are benign or doubtful may 
easily demonstrated than has ever betor« een result in saving lives that would otherwise be 
possible. These two conditions must, therefore. _ lost. 
ilso be taken into consideration whet nter- By far the best diagnost c means at hand 
yreting the source ot symptoms suc S today in the diagnosis of benign tumors of the 
bdominal pain, or those more strictly refer- stomach ts study of that organ by the roentgen 
ible to the urinary tract. ray. Once seen it presents a_ picture which 
In the roentgenogram there may be con- impresses one greatly ; being so different 
siderable deviation from the: classical tvpe of from the picture of any other condition that 


ireter. The levels at which the narrowings it may cause surprise and doubt when first 

occur may be high or low and the nart ng observed. The single tumors which are large 
may extend over an unusually large section ol enough to be discerned stand out as elobular, 


the ureter. In certain normal individuals a smooth, regular, clear and persistent shadows 


kink may be found as the result of a redun- of the lesser or greater curvature, and by this 
dancy or the folding up of the normal ureter. very smooth, uniform outline immediately 


Moreover, a kink may be artificially produced strike one as not characteristic of the irregu- 
if only one pyelogram is taken, i.e., without larity of malignancy and the punched out 
withdrawing the opaque catheter and making a areas of ulceration. Pedunculated tumors 
second exposure. Experiment indicates that the attached to the anterior or posterior walls may 
imount of fluid and pressure probably play be overlooked at one roentgen examination, to 
but little part in widening the shadow of the be found at a subsequent one when the patient 
ureter. It must be remembered, however, that is roentgenographed in 1 


the prone position or Is 
inflammatory changes in the ureteral wall as a manipulated under the roentgenoscope. The 


to Hunn 

Wi ebt 


182 


prone position best brings the tumor out in 
cases in which the tumor is not otherwise in 
apposition to the walls. 

Hemangiomas and cysts give a clear picture 
unlike the appearance of any other tumor and 
are quite typical. Gastric polyposis presents a 
distinct mottled appearance not dissimilar to 
a bunch of grapes and is most frequently seen 
in the pyloric end. Diagnosis by the position 
the tumor occupies in the stomach cannot 
as vet be made with certainty as to type. 


ELSBERG, CHARLES A., and SILBERT, SAMUEL. 
Changes in size and relations of lateral 
ventricles in tumors of brain. Arch. Neurol. 
Psvchiat., October, 1925, xiv, 489-501. 


A preliminary report is given of the study of 


the finer changes in the ventricles in tumors of 
the brain. This was done with the aid of actual 
casts of the ventricles of patients who had died 
from brain tumors; comparison of these casts or 
models with the hardened brains and the ven- 
triculograms taken before death; and an 
attempted correlation of the changes found 
with the symptoms and physical signs which 
had been observed in the patients. The study 
comprises 31 brains, and further investigation 
in a larger number of cases will be necessary 
to completely verify the present findings. 
Observations were made of the changes in 
the lateral ventricles in tumors in the posterior 
cranial fossa. An interesting finding was the 
change produced in the dilated lateral ven- 
tricles by subtentorial growths. The ventricle 
contralateral to the growth is regularly more 
dilated than that on the same side, contrary to 
the usual opinion. There was found a 
remarkable change in the posterior horns 
which has not been described. On the same 
side with the tumor, the posterior horn of the 
lateral ventricle was consistently shorter and 
was displaced forward and outward as com- 
pared with the other posterior horn. Infil- 
trating tumors of the cerebral hemispheres 
usually produce a homolateral hyperplasia of 
greater or less degree. The effect is either to 
collapse or to separate more than normal the 
planes of the anterior and inferior horns, while 
on the opposite side the vertical planes through 
the anterior and inferior horns are more closely 
approximated to each other. This change 
should be clearly visible on anteroposterior 
roentgenograms of the ventricles if sufficient 
air has been injected to fill both the anterior 
and inferior horns. The present conception 
is that hyperplasia of a hemisphere is rarely 
present in dural tumors and is seldom absent in 
infiltrating growths. The demonstration of the 
presence of a hyperplasia of the cerebral hemis- 


also 
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phere would therefore be a step in the directior 
of distinguishing removable from the general! 
non-removable supratentorial growths. 

Study of the models and the ventriculogran 
has shown that in a hydrocephalus associated 
with posterior fossa new growths and wit! 
obstruction in the Sylvian aqueduct or in thi 
foramina of Magendie and Luschka, the dilata- 
tion of the temporal! horns is often relative 
small as compared with the anterior hort 
and bodies of the lateral ventricles. In supr 
tentorial lesions on the other hand, the dilat 
tion of the inferior horns is as great and some 
times greater than that of the frontal horns 
the bodies of the ventricles. It is not vet know 
how many exceptions there are to this rule. 

Careful measurements were made of the 
of the models in comparison with the size 
the ventricles on the roentgen-ray films. 7] 
size of the shadows of the ventricles seen on t 
ventriculogram is somewhat exaggerated 
larger the farther away the ventricle is 
the film. The difference in size of the act 
model as compared with the shadow of the 


filled ventricle on the roentgenogram its | 
than one would expect; and even 
ventricles the difference measured tn the Jong 
diameter of the ventricle is not greater tl 
to 2 cm. It ts therefore a safe assur iption ft 


the the lateral ventricle | 


away from the roentgenogram is about 1.5 

larger and that of the 
| 

film about 1 em. larger than the tru Ze. 


shadow ol 


ventricie nearest 


Esau. Fractures of the os hamatum. Fort 
d. Geb. d. Roéntgenstrablen, h, 
XXNIIL, 201 


The number of fractures of the cary 
relatively great. It may 


be due to the fact t 
easily diagnosed fractures of the hand rem 
under the treatment of the general practitione! 
while the long drawn out difficulties with carp 
fractures, which are often out of proportion 
the mildness of the accident causing then 
force the patient to consult the roentgenologist 
Fractures of the os naviculare are very fre- 
quently found in connection with other frac- 
tures. An examination of plates taken during 
the past five years disclosed an unexpecte 
number of fractures of the os naviculare. Twe 
isolated fractures of the hamatum were note: 
and are reported. In one case the roentge: 
picture showed a distinct break at the ulnar 
free edge with displacement of the fragment 
dorsally. In the second case the roentgenogran 
showed a longitudinal fracture of the hamatun 
with a narrow but distinct zone of rarefactior 
and displacement of the ulnar portion of the 
fracture toward the triquetrum. 


| 


International Abstracts of 
Esau. The importance ol roentgen diagnosis In 
pancreatic d. Geb. d. Rént- 
genstrablen, April, 1925, XXXII, 355-363 
\ case 


seven, 


cvst. Fortschr. a. 


+ 


is described In a woman aged filty- 
complaining indefinite stom 
trouble. Phe previous history vielded not! 
sienilicant except that the patient could ot 
eat as much food at a meal as she liked. There 
was, however, no loss in weight. The roentgeno- 
gram striking finding. The stomach 
from the cardia to the pylorus was smooth a1 

uniformly filled and drawn tn 


Pave a 


a semicircie 


which 


a structure included practic uly the 
whole subphrenk area. The tubular ston 
was pushed strongly to the left, and lifted 


toward the diaphragm. Phe duodenum wa Ke- 


Wise drawn over the spinal column toward the 


left. Peristalsis showed only very flat waves, 
but emptying of the stomach was prompt. The 
shadow produced by the round tumor 


distinctly denser than its surroundings. 

On the basis of the surprising but unequ 
cal roentgen finding the diagnosis was made 
probable cystic tumor of retroperitoneal ori 
It was undecided whether this was a pancr« 
or adrenal cyst. 
nitely excluded, 


Echinococcus cyst was ell- 


é 
pecause echinococcosis nad 


never occurred in the vicinity where the patient 


resided. Ope ration disclosed cyst of the size ol 
a child’s head, containing 1.5 liters of a clear 
amber fluid. This evst was located in the sub- 
phrenium away from the pancreas and in 
close relation to the stomach. The finding 


however, of typical pancreatic lobules in the 
wall of this cyst established this as a pancreatic 
cyst. It is believed that this cyst in the ea 
stages of development became separated from 
the pancreas and continued its development. 


Grier, G. W. Roentgen diagnosis of diseas« 
in the nasal accessory sinuses. Boston M. e> 


S.J., July 9, 1925, exci, 40-66. 


If sinus roentgenology is ever to become the 
valuable adjunct in diagnosis that it should be 
the roentgenologist must have a better know!- 
edge of sinus pathology and must understand 
more definitely from the rhinologist just what 
he expects to find out from the roentgen-ray 


examination. The rhinologist on his part cai 


greatly aid the roentgenologist by giving him 
more operative findings so that he may gradu- 


ally accumulate positive knowledge that certain 
definite roentgen-ray findings accompany spe- 
cific pathology as demonstrated on the operat 
table. 

A detailed description is given of the pat! 
logic changes and the accompanying roentgen 
shadows produced in acute sinusitis, catarrha! 
and suppurative; chronic sinusitis, hyperplastic 
type, suppurative type, and mixed type. 
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Ifa large amount of mucous lining of a sinus 


is removed there will 1D repl icement Dy con- 


nective tissue, and a certain 


:mount of ossifica- 
tion may take place. In any event the 


of the sinus Is Increased prominently. 


densit\ 
Cherefore 
f one Is not to be misled, the tact of previous 


be know n 


operation 


must vefore interpreting 
the roentgen-rav findings. The roentgenogram 
gives information on one point or namely, 
the density of substances, ind it is unfair to 
place the burden of surgical judgment upon this 
diagnostic agent alone. 
Haas, Lupwic. Experience n roentgenology of 


the sella. Fortscbr. a. d. Geb. d. Rontece nstrab- 
len, 1925, XXXII, 419-422; 469 


One of the major difficulties in the roentgeno- 


logical diagnosis of the sella turcica Is the difli- 
culty in distinguishing the pathological from 
the normal, even in the hands of practised 
roentgenologists. Consequently man clini- 


cians have come to regard a roentgen examina- 
tion of the sella in diagnosis of conditions of the 
This is all 
| 


iCKINgG an 


hypophysis as entirely unreliable. 
due to the fact that there is as vet 


objective set of data on the appearance ol the 
sella in health and in disease. 
The present study is based upon 225 roent- 


genograms of the sella, 39 of which represented 
some pathology ol the vpophysis, and foie) 
were normal sellas in sick and healthy tndivid- 
uals. | he object of roentge nologic diagnosis Is 
the determination of whether the sella is nor- 
mal or not and the correlation of the roentgeno- 
logical findings with the clinical status. An 
adequate diagnosis of the sella must take into 
account the following | characters: 

position; 
anatomy of 
sella and the 
-) the angles assumed by the 
anterior wall, the geometric axis, the dorsum, 
the clivus, and the entry to the sella. In addi- 
tion, one must always keep in mind the normal 
and pathological variations possible. Che normal 
variations may many different 
combinations that the normal sella ts distinct 
for each mndividual, so to speak. It may indeed 
be possible that the roentgenologic characters 
of the sella may be useful in establishing a 
person’s identity. The above anatomical charac- 
ters are described in minute detail and pictured. 


anatomical 
1) contour; (2) size; (3) form; (4 
5) contents; (6) roentg« nological! 
the different portions of the 
surroundings; 


occur In so 


A comparison of the roentgenologic charac- 
ters with the corresponding clinical data leads 
to the following conclusions. The size of the 
sella measured conforms fairly 
function 
pressure, 


objectively 
well to the expected 
naturally 


hypophyseal 
after exclusion of tumor 
erosion, etc.). Alteration in the sella can also 
be established in cases in which direct hypophy- 


= 
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seal symptoms are not clinically determinable 
(secondary hypophyseal change). In every sus- 
pected case of endocrine dysfunction therefore 
a sella examination should be undertaken. The 
size of the sella is, in general, closely correlated 
to the function and size of several vascular 
glands, especially the thyroid, parathyroids, 
etc., and not to just one. Alterations in the 
sella caused by changes in the cranial cavity 
are usually distinguishable roentgenologically 
from those due to changes in the hypophyseal 
region; but despite this a careful weighing of 
the clinical findings is highly desirable in dif- 
ferential diagnosis. The roentgenological dif- 
ferentiation of changes of the hypophysis and 
of the infundibular region is only academically 
possible but these are relatively rare so that 
the roengten findings must be taken in conjunc- 
tion with the clinical in order to establish a 
differential diagnosis. 

A morphological examination of the sella is a 
very useful aid and may even be diagnostic in 
(a) all endocrine examinations, especially the 
analysis of the functions of the different 
glands; (b) cases of suspected change in the 
skull and base of the skull (including involve- 
ment of the eve); (c) mm a large variety of 
diseases like syphilis, pruritus, etc., and (d) 
constitutional examinations in which endo- 
crine changes or any changes in the skull cavity 
or base of the skull are likely to occur. 


Hassin, Georce B., Baker, E. L., and WaAKE- 
FIELD, Howarp. Roentgenographic bone 
changes in a second case of old poliomyelitis. 


J. Am. M. Ass., July 25, 1925, Ixxxv, 267 
268. 


In a previously reported case of old polio- 
myelitis the bones of the lower extremities 
exhibited changes almost paralleling those in 
the involved peripheral nerves and muscles. 
The paralysis in that case was of thirty-seven 
vears’ duration. In the second case here 
recorded the duration of the paralysis was 
fifty-nine years and affected only one extrem- 
ity. A history is given of the case in a man 
aged sixty-one, examination of whom showed 
left cerebral thrombosis, combined with an old 
flaccid paralysis of the right lower extremity 
and bone changes peculiar to old cases of 
poliomyelitis. 

The roentgen-ray examination showed a 
rather shallow acetabulum in the right hip 
and a slight lack of density of the bones of the 
corresponding lower extremity (lateral pro- 
jection examination). The diameters of the 
tibia and fibula were greatly diminished, being 
scarcely greater than that of the medullary 
canal of normal size. The distal extremities of 
the tibia were practically normal in size. The 
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affected bones also showed a smoothness and 
lack of the usual anatomic characteristics. 


Heine, J. The significance of the transverse 
groove of the olecranon. Fortschr. a. d. Geb. 
d. Réntgenstrablen, March, 1925, xxxiii, 206 
207. 

Since it is not always clear from the litera- 
ture as to the precise location of the olecranon 
the following definition is given: The olecranon 
is the name given to that section of the ulna 
lving above (proximally to) the 
groove, and which is bounded below (dis- 
tally) by the coronoid process. The transvers« 
groove appears roentgenologically in the lateral 
roentgenogram (ulnar-radial) as a small tri- 
angular rarefaction in the middle of the ulnar 
fork and is easily recognized. When the joint 
is roentgenographed in external extension with 
simultaneous strong supination, the lateral! 
depression on the ulnar side shows up in the 
roentgenogram as a distinct rarefaction. There 
is some evidence pointing to a_ relationship 
between the transverse groove and the occur- 
rence of transverse fractures of the olecranon. 


transvers¢ 


HerRMAN, Kart. Cholecystography. Deutsche 
med. Webnscbr., Oct. 2, 1925, ti, 1665-1666. 
Better results are obtained in the prone 

position than with the patient standing. Roent- 

genograms with the Bucky diaphragm cannot 
always be dispensed with, especially when th« 
contrast material after an extended period has 
iost much of its contrasting power. The thicker 
the bile, the better is the picture observed. In 
hydrops of the gall-bladder the result may be 
negative because the thin cystic bile dilutes 
the bromine content of the hepatic bile to 
such an extent that contrasting power is lost. 

Administration of 10 to 20 drops of tinc 
ture of opium three to four hours after the 
injection is useful in that it reduces the peri- 
stalsis of the bile ducts. The gall-bladder is 
often seen roentgenoscopically but not always. 
Films should be examined several times not 
only in illuminating boxes but also in clear 
daylight. Very frequently a repeated study of 
a supposedly negative film has resulted in the 
discovery of the gall-bladder shadow. 

The reactions during injection are not very 
pronounced. Pain in the arm, edema, etc., 
which practically always occur are very incon- 
venient. It is best not to apply the Graham 
method in cases of icterus, heart disease, 
diabetes and nephritis. 

Huser, O. The roentgen diagnosis of dia- 
phragmatic hernia. Deutsche med. Webnscbr., 
May 1, 1925, li, 729-730. 


A typical case of large gastric hernia is 
described in which the roentgen finding made 
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the diagnosis possible. The patient had 
received a breast wound in IQI45 from. whicl 


he had recovered. In 1922 mild gastric symp- 
toms had gradually developed to such an acute 
Phe 
showed an abnormally 
lifted diaphragm and a large stomach cavity 
Phe diaphragm was difficultly movable and 
showed no inspiratory rise. Filling with bariu: 


stage as to necessitate hospitalization. 
roentgen examination 


showed an hour-glass stomach, both portions 
being about equal in size and connected by 
narrow isthmus. No peristalsis was evident. 
nor could a definitely pyloric region be reco 
nized. Although some 
contrast material flowed off, no activity of the 
intrum could be noticed. When the contrast 
material very swallowed it 
noted that it descended to the lower portior 
of the stomach first and gradually a 
upper shadow l, completely separat 
from the lower. Because of the condition of t 
patient it was not possible to try pressing tl 


occasionally ol the 


Was slowly 


secon 
appeares 
he 
contents from the lower into the upper portio1 
These observations indicated that the upper 
portion of the stomach was located above the 
diaphragm. An apparent emptying from th 
lower portion was traced to the fact that tl 


k over the lower e! 


of the stomach and thus gave a 


4 
pvloric region passed Dac 
false picture. 


The diagnosis of diaphragmatic | 
contirmed at operation. 


Was 


Hyman, ABRAHAM. Clinical and surgical a 
ol renal Ourg., Gi 
September, 1925, xli, 298-310. 


neoplasms. 


\ patient with classical symptoms of r 
neoplasm, namely, pain, hematuria and tumor 
offers no diagnostic problem. The condition is 


manifest. Unfortunately, renal neoplasms m 


present such a protean clinical picture as to 
render the diagnosis most difficult. Despite 


the most careful application of all our resources 
we are occasionally left in doubt; and explora- 
tion of the kidney alone will make it possible 
to decide the issue, 
hypernephroma predominating 
from the clinical standpoint. 
Ordinary roentgenography by outlining the 
size and shape of the kidney will often prove 
of value in diagnosis. In 15 cases distinct 
enlargement and irregularity of the kidne, 
outline was observed. In a 


A series ol 70 cases vith 


IS discussed 


few cases roent- 
genograms showed a perfectly normal kidney 
shadow and justified the of 
malignancy. 

There is only one recognized form of treat- 
ment and that is nephrectomy. Radium and 
deep roentgen rays are to be used only as 
adjuvants. Deep roentgen therapy occasionall, 
is of value in inoperable cases for controlling 


exclusion 
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hematuria. Lumbar nephrectomy is the usual 
procedure. In the present series of 47 nephrec- 
tomies in adults there were 3 deaths, a mor- 
tality of 6 per cent. The prognosis in general 
is bad, death occurring from recurrence and 
cachexia, or metastases often late ten 
vears alter operation. The majority of deaths 
occur within two years following operation. 

Of the patients surviving operation, 8 had 
been treated with roentgen radium. 
Three of these had radium implanted deep 
into the wound near the pedicle soon after 
operation. The other five were treated after 
operation with deep roentgen-ray therapy. The 
patients so treated did not seem to do better 
and the percentage of lasting results was no 
higher than in the first series of 40 patients 


who were not treated with roentgen rays. 


as as 


rays or 


PriBRAM, B.O., GRUNENBERG, K.. andStrat Ss, 
Orto. The roentgenologic demonstration of 
the gall-bladder and its clinical and practical 
significance. Deutsche med. Webnschr.. Aug. 
28, 1925, li, 1429-1432. 


\ direct roentgenologic demonstration of 
gallstones is such a rarity that it appears useless 
to make a roentgenogram of the 
region for that purpose alone. 

lhe method of Graham is considered a very 
important advance in the roentgenology of the 
obtain a good 
picture of the gall-bladder with uniform density 
if the gall-bladder is emptied and efforts are 
made to prevent vomiting of the patient. If 
within sixteen to thirty 
shadow does not appear or 


gall-gladder 


gall-bladder. It is possible to 


a gall-bladder 
if an incomplete 
be decided with 
great certainty that there is either an obstruc- 
tion of the cystic duct or of the neck of the 
gall-bladder or else that the bladder is filled 
with concrements. In the many cases examined 
that have come to operation, there has not been 
a single one in which the roentgen finding led 
to a false diagnosis. Many times the roentgen 
picture was the only basis for judgment. 

The technique followed to clear the 
patient's gastrointestinal tract, sixteen 
hours before the roentgen examination an 
intramuscular injection is given of 2 c.c. of 
hypophysin and 1 mg. atropin; ten to twenty 
minutes later a solution of 5 gm. of sodium 
tetrabromphenolphthalein in 40 c.c. of distilled 
water Is very slowly injected at one sitting. 
The patient remains unfed until after the roent- 
gen examination and should not be allowed 
to sit up. The roentgenograms are taken from 
the sixteenth to the twentieth hour with help 
of a Bucky diaphragm. The majority of patients 
tolerate the injection extremely well. 


hours 


shadow is to be seen, it may 


Is 
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Very striking observations were made as to 
the position assumed by the gall-bladder in 
different cases. There is an extraordinary degree 
of variation in the location of the bladder. Not 
infrequently it was found against the spinal 
column as low as the fifth lumbar vertebra. 
Special emphasis is laid on the latter findings 
because such gall-bladders can produce definite 
symptoms characterizing what may be termed 
a pathological dropped bladder or cholecystop- 
tosis. Such a set of symptoms may very readily 
simulate a chronic appendicitis. Very frequently 
such gall-bladders contained concretions. 

When single stones are located in the gall- 
bladder and the cystic duct and neck of the 
bladder are free, filling of the gall-bladder may 
be good. When, however, very small concre- 
ments are located in the duct or neck of the 
bladder, the bladder itself may not be filled. 
Up to the present, the authors have not 
recorded a single failure in the roentgenologic 


diagnosis of occlusion of the cystic duct or of 


stones in the neck of the gall-bladder. An 
obstruction in the cystic duct or a gall-bladder 
full of concrements naturally prevents or retards 
entry of contrast material into the gall-bladder. 
Three cases illustrating these conditions are 
cited. Of especial interest is one case in which 
stenosis of the cystic duct caused by peritoneal 
adhesions was definitely diagnosed by this 
method. On the other hand, there is cited a 
case of subacute yellow atrophy of the liver in 
which the roentgen examination showed a 
normal gall-bladder that filled rather slowly. 
It is suggested that the method may be elabo- 
rated so as to constitute a procedure for study- 
ing liver function. 


Proctor, Oscar S. Chronic peptic ulcer in 
children. Surg., Gynec. e> Obst., July, 1925, 
63-69. 


From the records of the last thousand gastric 
ulcers and from the last thousand duodenal 
ulcers seen at the Mayo Clinic it was found that 
16 of the patients with gastric ulcer had symp- 
toms dating back to childhood, even to the age 
of four or five years, and there were 26 with 
duodenal ulcer originating in childhood. Thus 
the onset of the disease in 21 out of every 1000 
cases of peptic ulcer dates back to childhood. 
There seems little doubt that the disease is often 
unrecognized in children, and if the possibility 
of the condition is borne in mind there will be a 
steadily increasing number of cases diagnosed; 
and chronic peptic ulcer in children will cease to 
be a rarity. 

Chronic or recurring attacks of dyspepsia in 
a child should lead one to consider the possi- 
bility of peptic ulcer, particularly if the growth 
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is retarded or if the child is underweight o1 
pale. Hyperchlorhydria is absent usually, and 
when present it may be helpful in diagnosis. 
Blood may be found in the gastric contents o1 
in the stools, especially on repeated examina- 
tion. The roentgen ray is of great assistance in 
diagnosis. Even among roentgenologists 
wide experience few will make a definite diag- 
nosis of peptic ulcer, but the fact that a lesion is 
present will usually be noted. In but few of th« 
reported cases was roentgen exmination mad 
but there is reason to believe that the findings 
are similar to those in the adult. The motility of 
the stomach is greater in children. 

Medical treatment should always be thor- 
oughly tried first. The younger the child, the 
more prompt the response to treatment. I! 
medical treatment fails and if there is stenosis, 
repeated hemorrhage or perforation the cass 
becomes surgical. One does not have to bx 
concerned over the possibility of the ulcer being 
malignant or becoming so during childhood. 

Only 19 cases have been found in the litera- 
ture which could be regarded as chronic peptic 
ulcers in children, and 2 cases which are ques- 
tionable. These are cited briefly and 3 cases 
observed at the Mayo Clinic are also reported. 


REINBERG, Sam. A. The roentgen diagnosis o| 
pulmonary cysticercosis. Fortschr. a. d. Geb. 
d. Réntgenstrablen, April, 1925, xxxiii, 382 
356. 


It is stated definitely that the roentgeno- 
graphic characteristics of pulmonary cysti- 
cerocosis are so highly characteristic as to be 
termed pathognomonic. This condition has 
been recognized in the living but twice, once 
by Jaksch-Wartenhorst, and 
author. 

The case described by the author occurred 
in a man aged twenty-nine. The roentgeno- 
graphic examination disclosed the lung fields 
very clear and the hilic markings unchanged. 
In the upper parts of the lung fields there wer 
seen circular 1solated shadows, not very homo- 
geneous. The single spherical shadows were ot! 
about the same size, 1.8 to 2 cm. in diameter. 
Their edges were sharply outlined and the sur- 
rounding lung tissue appeared unchanged 
without a sign of infiltration or edema. A total 
of 8 such shadows, 4 in each lung, was to be 
seen. Most of the shadows were located in th« 
superticial portions of the lung near the pul- 
monary pleura. The lower lung fields were 
free of pathologic shadows. 

Repeated roentgenographic examinations 
during the course of a year disclosed no changes 
in this picture, the number and localization ot 
the shadows remaining the same. On the basis 


once by the 
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of this finding the diagnosis of multiple pul- crowding the structures in this region and 
monary cysticercosis was made. causing pressure atrophy. The fourth ventricle 
also much distended. The re was small 

tumor on the under surface of the right cere- 


stration of the bronchi by means of an 1lodine 
contrast material. Deutsche med. Webnschi 
May 22, 1925, li, 870. 


Being unable to obtain lipiodol, the aut! 


bellat hemisphere; but the oniy symptom 


observed that was suggestive of cerebellar 
tumor was an inconstant tendenc' to fall 
| | 

yackward. 


made use of a preparation manulacture In the discussion, Harvey Cushing points out 


locally irom sesame oil. Chis product containe that a cerebellar tumor n 1 young person 
37 per cent of combined iodine, and no free auickly alters the outlines of the sella and one 
iodine. Phe m iterial IS Drown In color, smel must not depend on t| OSE outiines tol a 


slightly ol 1odine and IS rather viscous neces- localizing diagnosis. \ SUDI sellar tumor in a 


efore injection. This mater child that might cause nternal hydro- 
was Injected nto the trachea without yre- 


} 


sitating warming! 


| 
cephalus from occlusion of the foramen of 


liminary local anesthesia because the mate! \Mionro IS apt to have calcareous depositions 

causes absolutely no irritation of the mucos that are shown in the roentg« nogram. An 
The preparation Was observed roentge ordinar\ adenoma is not on rare I " child, 

scopically to flow gradually down the trach yut even in an adult rarely produce n internal 
ind into the bronchi. AL observations indicate hydrocephalus. The present cas¢ S merely 
that the procedure is of value in demonstrating . dilatation of the third ventricle which is an 
dilatations in the middle and lowe portions ¢ inevitable accompanime nt of internal hvdro- 
the lung, the upper lobes Decing | ither diff ceph ilus and which sometimes may Ss valloon 
to reach. The method is a distinct advance the third ventricle as to give the pearance 
roentgen diagnosis of the lungs. Attenti Ss of a evst from below. 

directed to the work of Lynah of New York, 

who in 1922 suggested the filling of caviti SIELMANN, RICHARD. Spontaneous pneumo- 

the lung with a bismuth oil. (The oilv base thorax due to athletic activity. Fortschr. a. d. 

liprodol IS poppy-seed oil ind not clove o Geb. d. Réntgenstrahl n, April, 1925, XXXII, 

303-300. 

Rein, Joun H. W. _Hypophysial pre Spontaneous pneumothorax is considered 
symptoms due to > mainly a concomitant of tuberculous lung. 
[here are, however, cases ol unknown origin 

occurring In apparently heaithy persons, in 


71 
, o whom there is usually no exudate and after 


\ case is described in a mentally deficient healing of a pneumothor x no disease of the 
boy aged eighteen. The outstanding sympt lung can be demonstrated. Sneezing, laughing, 
n this case were a moderate degree Ol Cil- bodily exertion and suc like nave been 
posity, lowered sugar tolerance, anost described as causative factors. \ case Is 
epleptitorn convulsions and secondary t described in a man aged twenty-six who 
phy of the optic nerve. The roentgenog1 undertook a long distance run for the first time 
showed enlargement ol the sella turcica Whict in several vears. He tinishe¢ the race despite 
measured approximately 16 mm. long na stabs ol pain in the left side, and pursued his 
I7 mm. deep. The floor of the sella w work eight davs longer without difficultv. He 
thin. The posterior clinoid processes wer then complained of acute pain in the left 
destroved, and the anterior clinoid processes thorax, and inability to get up. He was able to 
were pushed forward and upward and ery lre only on the right side: there was no lever, 
thin. There was no evidence of invasion « ia pulse was regular and somewhat acce erated. 


icteristic Ol Malignancy. general Lippe The patient was pale but showed no cvanoslis. 


ince indicated a pressure effect, and the [he roentgenogram showed a typical picture 
pressure evidently came from behind for re of acute pneumothorax of the left side. This 
thereby destroying the posterior clinoid proc- condition was completely cured in three months 
esses and pushing forward the anterior hy rest. 

clinoid processes. A transphenoidal hvypopl 

sectomy was attempted, but the patient was In Sisk, J. Newton. Osteitis fibrosa cystica. Surg. 
such poor condition that the operation was Gynec. e~ Obst., October, 1925, xli, 481-489. 
interrupted and the patient was returned to There is agreement that osteitis fibrosa 
the ward, dying ten hours later. At autopsy the cystica is a distinctly benign central lesion of 
third ventricle was found transformed into a the bone. The uniformly good results obtained 


sac projecting downward in front of the pons, by conservative surgery in such cases makes 
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this an important disease to be considered 
cases of central bone lesion of questionable 
clinical course. 

The result of roentgen-ray examination, 
while unsupported is not conclusive, yet it is 
reasonably characteristic and is a most reliable 
aid to diagnosis. The central bone lesions with 
cyst formation to be considered making a 
presumptive diagnosis are osteitis fibrosa 
cystica, giant cell sarcoma, myxoma, chon- 
droma, and sarcoma. These are eliminated by 
the rules of probability, the clinical facts, and 


the roentgen-ray findings. Between osteitis 
fibrosa cystica and giant cell sarcoma the 


difference can be as easily shown by the roent- 
genogram as the microscope. Some points of 
diagnostic importance in this particular are: 
longitudinal extent of enlargement of the shaft 
is more limited in giant cell sarcoma and the 
distention is greater. There is also usually no 
bowing of the shaft, while in osteitis fibrosa 
cystica the bowing is common and the cystic 
pockets are separated by trabeculae of compact 
bone and are clean cut, differing in this respect 
from sarcoma. 
Next to the 


roentgenologic picture in 
diagnostic 


importance stands clinical 
picture of osteitis pet ye — 1, Which in most 
cases is uniform and of long duration. The 
onset is in early life, enue appears to be a 
common factor and the pathogenesis appears 
to be that of metaplasia and early malacia. 
Microscopic examination of tissue removed | 
essentially important in making a sumiiiale, 
if the signs of benignity or malignancy are 
definite; otherwise the postoperative clinical 
course is the only dependable basis for forming 
conclusions. The treatment is distinctly surgi- 
cal at the time the lesion is recognized. The 
clinical histories in 6 cases are cited. 


SosMAN, Merritt C. Renal roentgenography 
during operation. Surg., Gvnec. ¢> Obst., 
November, 1925, xli, 682-685 
Attempts to examine the kidney during 

operation using the head roentgenoscope (the 

operating room could not be darkened) were 
found unsatisfactory. The method was there- 
fore modified to permit the use of a film small 
enough to be slipped into the operative wound 
behind and below the exposed kidney, the roent- 
genogram of the kidney being then made with 
the use of a small portable machine. The film 
is inclosed in a small rubber bag which has 
previously been sterilized and dried. Such a 
film can be developed, fixed and returned to the 
operating room in a few minutes and the sur- 
geon can see for himself the exact location, 
size, number and character of the shadows. Ten 
minutes is the maximum time necessary to wheel 
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up the machine, take the film, develop it and 
return it to the operating room. 
time than the roentgenologist 
preparing his retinae for roentgenoscopy. 
The procedure has a further advantage ol 
furnishing a permanent record. 


This is 
would use in 


le SS 


So far 25 cases have been thus examined. 
In 3 cases exposures were made to locat 
shadows thought to be calculi in the pre- 


operative films and not found at operation. 
In all 3 the calculi were shown and were then 
localized and removed. In the 22 remaining 
cases all had had stones removed and the films 
were made to rule out the possibility of retained 
fragments. Four of these showed calculi remain- 
ing which were located and removed. So far not 
one of these patients has 
“recurrent stone.” Six 
briefly cited. 


returned with 


typical cases are 


The differential diag- 


[ESCHENDORF, WERNER. 
nosis of some normal and pathologic proc- 
esses of the duodenum in the roentgenogram. 
Deutsche med. Webnschr., Aug. 28, 
li, 1432-1434. 

With ordinary technique the normal duode- 
num can be demonstrated very readily. Its con- 
tours must be smooth and not appear broken 
through. In a person with pyloric spasm duode- 
nal filling can usually be secured by having the 
patient lie upon the right side for about ten 
minutes, provided the stenosis is not an acute 
one. However, 


I1Q25, 


in certain cases suggesting not 
the least clinical sign of a pathologic process in 
the duodenum deviations from the smooth 
contour of the duodenum have been observed. 
These were examined in the lateral 
Chaoul) position modified so that the upper 
portion of the body was higher than the lower. 
The upper duodenal region was well contrasted 
but certain plates showed a definite pulling 
out of the uppermost portion of the duodenum 
suggesting pericholecystic 
were, however, no clinical symptoms of such a 
condition. A study of the anatomical relations 
of the duodenum shows that this particular 
portion is the point of insertion of the hepato- 
duodenal ligament which carries the bile duct, 
hepatic artery and the portal vein. Conse- 
quently the pulling out of the upper portion 
of the duodenum was due in this case to the 
pull of the ligament and not necessarily to 
pathologic adhesions. In such cases a differen- 
tial diagnosis in the upright position should 
be made. Contrary to general opinion it is 
believed there is no justification for concluding 
from the presence of a residual shadow in the 
duodenum after emptying of the 


Cases 


adhesions. There 


stomach 


that there must be a pathologic process in the 
duodenum. In surfaces near the pylorus there 
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often occur barium deposits which produc 
shadow of the bulbus adjacent to the pylorus. 
To clear up the doubt, it may be necessary to 
make another observation while the pat 
swallows a new barium suspension. 

It is not 


always easy to distinguish an atonic 


duodenum from a duodenal dilatation caused 
by an obstruction. It is believed that the degree 
of kinking of the Kerkring valves in the filled 


portion of the duodenum gives a certain indica- 
tion of the tonus of When Vas 
bubble is present there occurs relaxation of 
circular and longitudinal musculature; and in 
meteorism, atonic 


the duodenum. 


gas-filled intestinal coils 


are present. Consequentl ly a secondary 
of the duodenum may be due to presence ol gas. 
This occurs relatively seldom. It is believed 
that when duodenal gas bubble occurs the 
detinite absence ol stenosis there must be 
certain atony of the bulbus duodenit, in atony 
that pre vents the duodenal musculatt om 
ejecting the gas bubble be vond§ the ars 
superior duodent. 
lHOMS, HERBERT. Pelvimetry of the superio 
strait by means of the roentgen ray. J. Am. 
M. Ass., July 25, 1925, Ixxxv, 253-256. 
Pelvimetry of the superior strait by ent- 
genographi¢ methods is of distinct yractic 
and scientific value obstetrics. It shoul: 
a place In all obstetr clinics vhere 
and classification of pelves is carried o 
It has distant practical appl cation In cases of 


the 


non-engagement ol 


contraction ol 
which there is 


suspected superior strait, 


or those in 


the fetal head at term. The measurement 
of the dian eter olf the SUDETIOI Strait in the 
living subject is accomplished more eas )\ 
roentgenogr: iphic methods than by any ol tiie 
various procedures hitherto tried. 

The roentgen-ray technique used CLV 
measurements is as follows: Duplitized er- 
speed films, double screen with Bucky-Potter 
diaphragm and a medium focus Coolidge tube 
are used, with target plate distance 36 in., 
point spark gap 7 in. (65 kv.) and 20 ma. 


Phe exposure is 16 to 30 sec., depending on the 
weight of the patient. It 
target be placed over the center of the superior 


strait and that the plane of the superior strait 


is essential that the 


be parallel to the sensitive plate underneath. 
In the living subject, it is possible to accomplish 
this by placing the patient in the semi-recum- 


bent position with the back arched so that an 
imaginary line running from 1 cm. below the 
superior border of ,the symphysis posteriorly) 


to the depression just below the spine ol the 


vertebra Is exactly horizontal. 
the strait 


is measured with ordinary 


fourth lumbar 
The distance of 
plate 


superior above 


calipers nd a 
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notched lead strip previousl) calibrated for 
this particular height is inserted and the roent- 
genogram taken. After the relative distances of 


the various planes above the horizontal have 
been established and on different 
lead strips no further calculation becomes 


necessary, and the aeaait becomes simply 
one ol taking a roentgenogram. By 
the calipers, any diameter of the 
strait may directly ‘asured on 
and the distance rea 
produced by the notched lead 


means of 
superior 
the film 
the scale 


be me 
d immediately on 


strip. 


port of the 
ting the 


VALLARINO, J. J. Preliminary re 


value of the roentgen ray in estima 


extent of amebic infection of th large intes- 

tine. Am. J. Trop. Med., March, 1925, v, 

149-150. 

Defects in the larec intestine were found 
all cases of amebic infection due to E. his- 
tolvtica with definite symptomatology. These 
roentgen-ray findings checked up very well 
with the clinical findings in that the filling 
detects corresponded to the pol ts of tender- 


ness in the abdomen. The roentgenographic 

evidence furnished niormation ol ilue In 

following the course of treatment. In some 


Cases the on re -“CXan in correlated 
well with the clinical t following 


treatment. 


provemel! 


The defect observed in the majority of cases 
takes the form ol mottling of the affected 
part. ris — loses Its normal contour and a 
mottled area is found instead, the extent 
depending on the degree of the intestinal 


defects resem- 
may be 
nfected 


Particularly in old « 
bling obstructions are found which 
attributed to 
intestine. 


lhe 
+ 


and ascending colon up to the 


iCSION. 


isolated patches ol 


mostly in the cecum 
flexure. 
Phe next place in frequency is the sigmoid, and 
less often the transverse and descending colon. 
Better information is obtained when the 
opaque substance is adm by mouth 
than when a barium enema 


lesions are found 


he patic 


Inistered 
IS given. 


The roentgen diagonsis of bron- 
aid of “Lipiodol Lafay.”’ 


v. Kovats, F. 
chiectasis with the 


Deutsche med. Webnschr., April 17, 1925, 

li, 653-654. 

Bronchiectasis very frequently offers great 
diagnostic difficulties because certain forms, 
like the cylindrical, may escape detection. 
Lipiodol is claimed to be a sure aid in the 


diagnosis of bronchiectasis of all types. 
The technique of examination is very simple. 
The larynx is locally anesthetized and 15 to 


20 c.c. of warm lipiodol is dropped into the 
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larynx. Injection of lipiodol from the outside 
has also been recommended. The material ts 
tolerated fairly well, and when the anesthesia 
has worn off the lipiodol is ejected, for the most 
part, in coughing. 

Roentgenograms of bronchi thus obtained 
are extraordinarily striking in the richness of 
contrast and detail shown. A case is described 
in which the usual diagnostic methods merely 
suggested the probability of existence of 
bronchiectasis, whereas the lipiodol technique 
demonstrated it beyond a peradventure. 


WILHELM, Seymour PF. Osteitis fibrosa and the 
hyperostotic form of bone syphilis. Surg., 
Gynec. €> Obst., November, 1925, xli, 624 
630. 

It is in the varying combination of the 
factors of destruction and repair that the great 
variations are to be noted in the anatomical 
and roentgenological pictures in bone and 
joint syphilis. There are at least gross morpho- 
logical similarities between the clinical pictures 
of hyperostotic bone syphilis and 
fibrosa. The author, at the 
P Pick, has examined the latter’s large 
collection of pathological bone material in an 
effort to clear up the anatomical-pathological 
features of osteitis fibrosa and bone syphilis. 
The method of roentgenographing the macer- 
ated bones was utilized in this study. 

In 3 cases of osteodystrophia fibrosa the 
chief characteristic of the anatomical and 
roentgenological findings is the complete 
absence of any periosteal participation. The 
second important feature is the state of the 
marrow cavity, which is markedly widened and 
may extend far into the epiphyses. The third 
important point is the appearance of the 
rebuilt bone substance. In the endosteal type 
ol osteitis finely spongious and 
densely porous, being of greater density in the 
tibia than in the fibula. In senile osteitis 
fibrosa with sabre tibiae the rebuilt corticalis 
is generally compact but traversed by numer- 
ous cracks parallel to the outer surface. There 
is a lamellation of the corticalis which is very 
in the roentgenogram. 

For comparison, the anatomical and roentgen 
pictures in 4 syphilitic tibiae are presented. 
[he roentgenogram shows beautifully the 
marked degree to which the periosteum parti- 
cipates in the deforming, new bone building 
processes. No other method of gross or micro- 
scopic examination is quite as good. In addition 
to the marked often tremendous participation 
of periosteum there is to be found a more 
or less advanced narrowing and _ obliteration 
of the marrow cavity and a sclerotic or finely 
porous quality of the newly built bone tissue. 


osteitis 


rotessor 


fibrosa it Is 


The meshes or 


suggestion of 
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porous part in the roentgen 
pictures seem to be directed lenethwise 
parallel to the long axis of the diaphysis. The 
sabre blade or sabre shaft form of the tibia in 
syphilis may be due to the periosteal new 
formation of bone; or to an osteitic rebuilding 
and elongation. The sabre blade tibia of 
Paget’s disease is the result of the rebuilding 
and elongation of the bone. 


The occurrence of more or less well formed 


evsts or of single circumscribed dense fox 
accompanying a diffusely spreading osteiti 


new bone formation are diagnostic points in 
favor of osteitis fibrosa as against syphilis. In 
the remaining still doubtful cases additional 
clinical methods should be employed to arrive 


ata diagnosis. 


ROENTGEN AND RADIUM 
THERAPY 


ScHOLTEN, Gustav C. J., and Votrz, 
ricH. The radiation treatment of 
logical carcinoma. Miinchen. med. Vi 
Jan. 2, 1925, [xxul, 6-10. 


FRIED- 
OVneco- 


chnse hy 


The results obtained in the Munich Frauen- 
klintk are summarized. Exclusive treatment wit! 
radioactive substances was given in 755 cases 
of collum carcinoma and 103, or 13.2 per 
were pronounced cured after five vears. 
were 110 operable cases with 
borderline cases with 31 cures; 


cent 
There 
45 cures; 130 
340 Inoper: ible 


cases with 23 cures; and 169 hopeless cases 
with one cure. These figures refer to cases 
treated up to 1917. The figures for the years 


1918 and 1919 show essentially the same levels. 
The evidence is quite that exclusive 
radiation treatment of gynecological car- 
cinoma as expressed by the statistics in large 
series of cases is a distinctly justified mode of 
therapy. Since 1922 the clinic has gone over t 
the use of larger fields and greater skin-fo« 
distance in roentgen therapy. It is emphasized 
that the roentgen therapy was always applied 
as a complementary treatment to the treat- 
ment with radioactive substances. 

A new element in the technique of treat- 
ment has been the introduction of irradia- 
tion of the hypophysis. Since 1923 all the cases 
in this clinic (more than 200) received a pre- 
irradiation of the hypophysis. Although not 
enough time has elapsed for a final judgment 
as to the value of this procedure, it Is quite 
definite that pre-irradiation of the hypophysis 
was at least In no case injurious. 
certain indications that many 
treated were favorably influenced. 

In discussing deep roentgen therapy it 
mentioned in passing that the few cases ol 
roentgen sickness observed 


clear 


There are 
thus 


in this clinic 


were 


t 


+ 


+ 


I 
| 


tion therapy. 


\ controversv; and the 
therapeutic management must always be 
dependent upon our knowledge of the pnvsi 
fundamentals and the biological processes. 
Only those statistical ligures WI! ich are VASE 
upon a large material can suggest to ( 
direction in which the cut manage 

can develop and Improve. 

Simons, ALBERT. Treatment of chron er- 
atu fistulas with thorium x. Deutsch 
Webnschr.. J in. 10, 19245, ll, 109 
Phoriun x needles lind a usetul app 


ceded prompti\ but 


leading direct!y to the one. Repetit 
radium irradiation vielded no result ne 
other medication. Finall\ thorium xX 


2 cm. long with an activit 


+ 


therapy 
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lue in the opinion of the authors, to psychi 
fects. The technique of hypophysis trradia- 
ion is two fields, 6 by 8 cm., skin fo IS- 


|_] - + 
ance 30 cm., each field receiving 40 per c 
a skin erythema dose. 
lhe three 


in rad on 


factors 
the 
ological reaction of the cells and therape 
nanagement. The physical 
airly well worked out. 


ind understood 


physical ftoundations, he 


+ 


factors are today 
These must be k 

by anyone attempting ra - 
biological reaction Is 


inder investigation and 


the treatment of chron 


jue to various causes. A case Is report 
woman SIXT\ vears old witli quest 
liagnosis of bit 


Osteosarcoma ol 


| ollowing radium treatmen 


small pinhole 


pushed into the fistula 


fourteen 


Opel 


davs the disc roe 


tion was 
purulent 


iiter 


lecreased considerably. Pwo months tel 


nother treatment ot 1.4 me. 


ipplied in the same manner; and the ) ( 
has remained free ol symptoms for the 
flour months. 

Puberculous fistulae of the neck olands 
wise vielded to 0.5 to 1.0 me. tho! 
healing occurring in two to four week ‘ 


thorium needles may b« 


the fistula for several days: 


Situ, | AWRENCI W.. et al. Treatment « er- 


linical and F 


of the Boston Floating Hospital. All evidence is 


to ren 


Wee ks, 


ynty about three or four 


Am. A 


roentgel rav. J. 


tussis by 


July 18, 1925, Ixxx 


[77 


iry Is give! of the outst 


summ: 


wWoratory findings In case ( 


pertussis treated by roentgen radiatior 
ybserved through the whooping cough ¢ ( 


unanimous that roentgen therapy IS Ol ue 
In reducing the number and severity of the 
paroxysms and in shortening the duration of 
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t, this tumol C- 


Vv ol one mc. e! - 


thorium 


their activit Sts 


the 
vet 


ed to be due to a 


the disease. The mechanism DV which 
clinical improvement takes place is as 
unknown, but it Is | 


diminution in the nervous reflex from the pres- 


Dee, 


sure of the hilum lymph nodes by a reduction in 


then size. ‘| here may be some effect on the 


also 


blood serum as has been Suggested In relation 


to the etiology of the convulsions in the more 
severe cases. | he greatest benetit from the 


treatment the 
stage, and especially in the 


Most of the patients 


roentgen paroxysmal 


patients. 


occurs n 


yvoungel 


100 prese nted them- 
selves for treatment during the paroxysmal 
stage. 

It has been suggested that a possi le | armful 
effect of the roentgen rays may be exerted on 
the thymus and on the thvroid, but the doses 
are ordinarily so small, that 1t does not seem 


age ol ph SIOLOZIC signif- 


ily as the entire 
erythema 


possibie that any dam 

cance can be caused, espec 
dose ts considerably | tl 


iCSS lh a SK 
Phe Importance Ol eal d i2@NosIs IS mpha- 
sized and such a diagnosis should be possible 
Ina majority of the cases from a combination of 


hematologk ind 


bacteriologic, nologic 
idequate 
to 
against whooping 
cough of all infants, beginning from the third to 
the sixth month of life. 


roel 
examinations in 
history. It 


de tor the vaccination 


conjunction with 
should 


possibie uitimately 


Droy 


[his prophvlactic vac- 


cination should be repeated vearly fol the first 
three or four vears, which represent the vears 
which practically the entire mortality 
fron whooping cough occurs, 


MISCELLANEOUS 


KARL. Hard 
time exposure. Fortschr. a. d 


ra Snapshot 


ANDRASSY, versus 

. Geb. d. Réntgen- 

strablen, April, 1925, XXXill, 391-302. 

IS Sult- 

where first consideration 1s shortening of 


he technique employing hard rays 


the time ol exposure: as for inst the case 


4 children. It is also of advantage in demon- 


strating the fine structure in bones because 
intensifving screens may be dispensed with. 

It was found however that the finest struc- 
tures could be demonstrated with the same 
accuracy when employing soft radition. The 
essential point is knowledge of the exact time 

In order to attain this end with 


ol exposure. 
objects of medium thickness, 
10 to 12 cm., a Buc ky-Potter ail 
be 


ipproximately 
iphragm should 
emploved. There is evidence that roentgen 
films from different manufacturers respond 
differently according to the hardness of the 
radiation. It is concluded that ‘ordinary”’ 


roentgeno- 


{ 


cases employment of the customary 
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graphic technique with suitable variation in 
the tube voltage is an ample and rational 
procedure. 


Betiucct, Bruno. Changes in blood pressure 
from irradiation of the testicles in old men. 
Arch. di radiol., May-June, 1925, 1, 377-381. 


With the object of determining the effect of 
lack of the harmones produced by seminiferous 
tissue and leaving intact the secretion of inter- 
stitial tissue the author irradiated the testicles 
of old men who were approaching the end of 
their sexual life. Roentgen rays are known to 
have an elective destructive action on semini- 
ferous cells while they leave interstitial cells 
intact. All of the subjects were men over sixty 
vears of age with a pressure of more than 180 
mm.; they were afebrile and of course were 
not given any drug during the treatment that 
could affect blood pressure. They were irra- 
diated on a single anterior field covering the 
two testicles, spark gap 38 cm., filter 5 mm. 
aluminum, focal distance 23 cm. The dose 
given at one sitting was about 5 H. Blood 
pressures were taken every day with a Pachon 
oscillometer and the pulse counted. 

There was always a reduction of maximum 
pressure which reached its maximum about 
ten days after the irradiation, and was in some 
cases as much as 100 mm. This was preceded 
by a temporary increase which reached its 
maximum about four days alter irradiation 
and was followed by a sudden fall. There was 
also a temporary rise of minimum pressure for 
four days and then a fall which reached its 
maximum in ten days after irradiation. The 
number of pulsations’ either remained 
unchanged or increased slivhtly, the line for the 
pulse count sometimes crossing that for 
maximum pressure. 

To prove that decreased pressure was due to 
the lack of testicle hormone the author gave 
extract of testicle in three of the cases at the 


36 


moment of greatest decrease and the pressur¢ 
rose in three or four hours after it was given. 
In the untreated case the maximum pressur¢ 
began to rise in twenty or twenty-five days 
after the irradiation and gradually resumed 
its original height. 

The question arises as to whether the fall of 
pressure was due to the lack of seminiferous 
hormone or to the fact that in its absence the 
interstitial hormone predominated. It has also 
been suggested that the lack of seminiferous 
hormone brings about an increase of thyroid 
hormone, which is known to increase heart 
action and blood pressure. The author believes 
that undoubtedly the fall in pressure is due t 
lack of seminiferous hormone, which acts 
directly or indirectly on the vasomotor system, 
almost certainly through the sympathetic. 
In the male climacteric, as in the female, 
though to a lesser degree, there is great liabilit 
of the vegetative nervous system. 

It seems strange that the rays would caus« 
fall of pressure when the pressure genera! 
rises with the termination of sexual life, and 
view of the fact that some authors hav 
brought about a fall of blood pressure 
giving extract of testicle. But the fact remains 
that the results were definite and constant, an 
the author suggests the use of roentgen rays 
for those patients who in the climacteric begin 
to have disequilibrium of the endocrine systen 
with hypertension. 


BERNHARD, FrRiEDA. Roentgen-ray irradiatior 
of the spleen and blood coagulability. Arch. 

f. klin. Chir., 1924, cxxx, 93-100. 

The spleen is not the organ governing coagu- 
lability of the blood. Only about one in thre« 
persons receiving irradiation of the spleni 
region responds with a reduction in the coagula- 
tion time of the blood. The results of the 
treatment are the same in persons who have 
undergone a_ splenectomy as_ in 
individuals. 
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